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INTRODUCTION. 


FTER a lapfe of two years from the 
printing of tlie fourth, the Bath So¬ 
ciety prefents the Pt^lick with the fifth vo¬ 
lume of its memoirs. The very favourable 
> 1 

recf. A non with which the former volumes 
have been honoured both at home and abroad, 
has been flattering to the molt active Mem¬ 
bers of the Society and the Committee of 
Papers particularly has felt a proportionate 
folicitude that the prefent publication may 
be found of equal importance. 

In the fele&ion now made from the gene¬ 
ral mafs of correfpondence, regard has been 
principally paid to fubjefts of acknowledged 
moment, and it is prefumed that the ftyle 
and manner of the following pieces will be 
b found 
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found in/ome inftances mafterly j in all clear 
and perfpicuous. To the principal authors, 
the Society feels itfelf bound to return thanks 
for an obliging continuation of former cor- 
refpondence, and to exprefs a fuitable fenfe 
of obligation to others. 

* 

As the finances of the Society, by an ex¬ 
tended patronage, are deemed in a flourifhing 
ftate, notwithftanding the increafed ex nces 
which have accrued, the Publick may itaibn- 
ably expeft to hear of the increafing ftab.lity 
and ufefulnefs of this inftitution. And as the 
Society has much to hope from the prefent 
general difpofition to promote improvements 
in the department of agriculture, that greateft 
of all national objects, the further commu¬ 
nications of praflical Gentlemen and intel¬ 
ligent Farmers are warmly folicited. 

Should it happen that fuch communica¬ 
tions may not all be deemed of equal value 
for the publick eye, and fome writers may 

not 
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Ik. 

not be gratified with feeir/g their pieces in 
the printed lift, they may nevertheless be 
affured that their intentions are well received, 
and that their hints and experiments arc pre¬ 
served for the infpeclion and advantage of 
the members. A considerable number of 
' 'eces, which have lately been received, are 
lying over for future consideration,—and the 
Committee will not Vail to bring them duly 
for rd, with a view to their being approved, 
an ablifhed in a Succeeding volume. 

lath, May 31, 1790. 
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TO THE 

BATH AGRICULTURE SOCIETY. 


Article I. 

On tF Improvements in Agriculture that have 
b> fuccefsfully introduced into this Kingdom 
r jhin the lajl Fifty Tears. 

' A improvements in agriculture, I underftand 
. Inch an artificial management in the culture 
■land, as may increafe the value of its produce 
e than in proportion to the expence which has 
;) incurred in procuring fuch increafei or, in 
er words, Improvements confift of, and are efti- 
jated by, the increafe of nett profits or gain, ac- 
uired by means of art and fuperior management 
ifed in the cultivation of land. 

The means of fuch improvements, I conceive, 
may be fitly clafled or arranged under the following 
general heads, viz. 

You V, B i. Improve 



1. Improvement in the art of tillage. 

2. In the invention of new implements, or im¬ 
provements of thofe in ufe before. 

j. In the quantity of feed moll proper to be 
fown, and in the regular diftribution of the fame 
both as to diftan*e and depth. 

4. In fuiting the crop t<j die nature and condi¬ 
tion of the foil. 

5. In the rotation, or beneficial luccefiion 
of crops. 

6. In manures, natural and artificial. 

7. In the fuccefsful introduction of ma; 
articles into field culture. 

8. In the advantages of applying them to iei 
and fattening cattle, Sec. See. 

Sect. I. Of Improvements in the sir t of ‘Till, 

Tillage confiftsin breaking, crumbling, ant 
verizing the foil; which in the early ages of . 
culture war performed in a very imperfeft mar 
but from experience it was found that the 
perfectly this was performed, and the cleaner 
weeds the foil was kept, the larger, the cleaner, and 
confequently of the more value was the produce. 

Improve- 
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; improvements in tillage, hoover, it fmns, went 
i. very flowly, till Mr. Tull, of very refpeCtable 
memory, taught the vaft advantages, indeed the 
neceffity, of a more perfect tillage, in order to a 
more luccefsful and more profitable return. 

Improvements which have beefl made in tillage 
are of very great importance, as it may truly be 
faid to have been the bails or real foundation on 
which the fuccefsful introduction of all the new 
arti i.. of field culture depend, as will clearly ap- 
pe: ' after, when we treat particularly of thole 
at . : . ' V.’hen the ground is well tilled, it is in 
fir ; Vi,-.;:- perfeft condition for receiving the fcrtili- 
,i :rk t/ nciples of the atmofpliere. Rain, fnow, 

■ ‘bw', and hoar/roft, See. convey the nutriment 

f ion, which floats in the air, moil plenti- 

f ■ v- into the bofom of the earth, as deep as it has 
» *•, broken, and well pulverized; which it im- 

?1«’-'.^- ; .,very freely, and incorporates thoroughly 
i-R’rctftth. It is the only efFeCtual means of de¬ 
coying weeds, fo neceiTary to the beneficial growth 
1 as- crops, and fliouid be repeated till^iey are in 
/great meafure deftroyed; which, by being con¬ 
tinually expofed to the fun and wind, will be much 
kroner than can be e fie fled by any other means. 
The roots and fibres of weeds are the ligaments and 
braces which in a great meafurc knit and bind the 
B 2 clot. 
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clods together, whifi in a manner are perfectly in- 
difioluble, till by being expoled to the viciflitudes ot 
the air, the roots within rot and decay, and the clods, 
almoft by their own gravity, with little or no exter¬ 
nal preffure, expand of themfelves into fmall crum¬ 
bles, and are reduced to a perfect ftate of pulveriza ¬ 
tion, which is as iar as tillage can go. 

The deftroyingof weeds, however, is not the only 
immediate benefit accruing from a due ftate of til¬ 
lage j grubs, beetles, worms, and maggots o r many 
different kinds, which abound in many fief may 
be greatly diminifhed, if not entirely extirpa. and 
deftroyed, by the well-timed ufe of the plough-jjnd 
its auxiliary inftruments neceffary to the redu ion 
and due pulverization of tht foil. Nothing ef¬ 
fectually prevents the ravages of the feverai i js 
of fubterraneous infefts, as the frequent ftirring :■ d 
crumbling the ground; I have had large patches f 
feverai poles fquare in a field of beans deftroyed' 
the grub of the cock-chaffer; and many hundreds 
cabbage plants by a kind of grey grub of lefs fize 
Both thefef,execute their mifehief under groum 
The firft eat the roots of the beans even when ini 
kid, when they wither, fall, and die; the latter bites 
off the Item of the plant juft under the furface, and 
does infinite mifehiefs; but I have always found 
tillage, duly performed, dellroy the whole race. 

The 
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The improvement the foil aspires by means of 
juent and well-timed tillage, is graduaifcnd pro- 
efiive, and the longer it is kept in tillage, if duly 
performed, the more fertile it becomes. 

One ploughing in the beginning of winter, and a 
fecond in the winter, or early in % fpring, will be 
more effectual in pulverizing and fertilizing the foil 
than half a dozen at any*orher time of the year. I 
have at this time a piece of eight acres, which bore 
wheat 'alt year. It was^ploughed in October, and 
iay n he end of February, when I had it dragged, 
hi- vv in fine condition, and the ploughman, who 
h.v' .toughed it many years, fays he never faw it 
.it h fine tilth before. It is a ftrong piece of 
gr i and rather damp. I have another piece of 
j * .. adjoining to the latter, exafily of the fame 

t' ;v;: : and temper; this, by reafon of the long hard 
i" it, we could not plough till February; it is now 
fo ’umpy and obdurate, that I think all the plough¬ 
ing, roiling, dragging, and harrowing, that can be 
given to it, will not bring it into proper tilth to 
plant this fealbn. Such is the mightv difference 
between ploughing for a fpring crop in cldcober and 
February. 

This improvement in tillage is fo very clear and 
certain, that it furprizes one much that it is not 
B 3 univerf'% 
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univerially praftif^. But in this country, and J 
believe if many others , the farmers are led affray? 
by a falfc policy which obtains among them. Many 
of them at Michaelmas take in fheep to winter at 
4s. 6d. a head, and keep them till the firft week in 
April, fo that they are obliged to keep their bubble 
ground and eddijlgs* for the fopport of thefe fheep; 
and by that means, when their land fhould be in 
fine tilth for lowing, the) have fcarceiy a field 
ploughed; by which means they commonly lofe 
three or four times as muin in their fpring crops 
as they receive for the keep of their fheepj It is 
true, as they obferve, it helps them to a little ready 
money at a time they band in need of it. ut 
furely it is extreme had policy to take 4s. 6b to 
pay 10s. 15s. or 20s. in eight months after; or>de 
fo much in the nett crop, which is exabUy the .sme 
thing, it will require at leaft two acres for the 
keep of each fheep, fo that the farmer receives at 
moft no more than 2s. 3d. per acre, whereas a wa¬ 
ter’s fallow, if the ground be well prepared, is of 
more real value than 20s. worth of dung laid on 
the fame. From all which this corollary may be 
fairly drawn 1 , that the land intended for the crop the 
following fpring, can be put to no ufe, the advan¬ 
tages of which in general can by any means equal 
a winter’s fallow. 


* Grafs that comes after mowing. 


Sect. 
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9®ct. II. Of the Invention 0 new Implements of 
Ilufljandry, or Improvements in theUd. • 

This article comprehends ploughs of every de¬ 
nomination, drags, harrows, horfe and hand hoes, 
machines and implements which have been in¬ 
vented to perform the feveral operations of huf- 
bandry in a more perfedt manner, and with lefs 
trouble and expence. 

In former times ploughs were very ill-conftru£led; 
fome little more than fcratched the ground, others 
were made fo heavy and clumfy as to require great 
ftrength to work them. Lefs titan four horfes could 
do nothing with them. There arc now feveral in 
ufe which perform much better, viz. the Rather am 
or patent plough, the one-wheeled plough, and the Nor¬ 
folk plough, which I believe is the laft, and, it is faid, 
by much the belt in ufe ; as it will plough up ftrong 
land with two horfes only, a man, and no driver; 
fo that it does as much work and quite as well as 
the ftrong heavy two-wheeled plough, which requires 
four horfes, a man, and driver; being double the 
expence of the Norfolk-plough for fame quan¬ 
tity of work. A very great improvement indeed! • 

But there is another plough in ufe, which it is faid 
does twice the work of this in the fame time, at a 

little 
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little more expenc^.; that is, the Double Plougb t 
which plyghs two furrows in the fame time any 
other does one. This plough requires only three 
horfes and a man, but no driver. I have feen it at 
work in a large field, and go perfectly ftraight from 
one end to the other, without the ploughman’s ever 
putting a hand to jr. I believe thefc two laft ploughs 
are the lateft and greateft improvements which have 
been made in this inftrumet.t for general ufe. 

There are others of a rfiore modern invention 
ufed for particular purpofes, of which that w ith two 
mould-boards is a valuable invention. With this 
plough I make the open furrow r s for planting po¬ 
tatoes, and then complearly cover the fets by fplit- 
ting the ridges. When they .have been horfe-hoed, 
it again fplits the ridges in the intervals, and earths 
up the plants. It effectually anfwcrs the fame pur- 
pofe in all broad drilled crops where the horfe-hoe 
is ufed, and with half the labour performs the fame 
work as could be done with the common plough, 
and in half the time. 

There aref..ther ploughs of lefs general ufe, fuch 
as the trenching plough, which fomt times goes to 
the depth of eighteen inches; draining-ploughs, 
and ploughs for denfhiring and felling and laltly, 
I /hall mention a fmall light plough for ploughing 

the 
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the intervals of drilled crops, w^ch may either be 
a the form of the Rotherham plough, oH|the one- 
wheeled plough, either of which would anfwer the 
purpofc as effectually as any horfe-hoe whatever. 

Sect. III. Of the Quantity of Seed mcf proper to 
be /own, and on the regular dijlribution of the 'fame, 
both as to diftance and depth. 

The improvement nfade by the great faving of 
feed in modern practice is very great. It is very 
certain from experiments, mod fatisfaftorily authen¬ 
ticated, that about one-third of the feed which was 
formerly ufed, and indeed is ftill in molt places, is 
fully fufficient. In general it produces a better crop 
than the whole quantity. In the old hufbandry or 
broad-cafl. method of* lowing, it is ufual to allow 
from two to three bufliels of feed-wheat, as the 
feafon happens, to a ftatute acre; but in drilling or 
fetting, as ‘praftifed in the Eaftern counties, it is 
found that from three to five pecks is quite fufli- 
cient; fo that the difference between the two modes 
of planting amounts, at leaft, to a faving of one 
bufhel and a half per acre. If then thefe new modes 
of planting all forts of grain Were eqi%lly adopted, 
the faving, I conceive, would be an addition to the 
year’s produce, a tenth or twelfth of its whole 
amount. The farmer, therefore, who in any one 
year might plant one hundred acres of wheat in 
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the new method, 
and fifty,, bufhels 
then on one hundred acres would be one hund|if 
and fifty bufhels, how amazing would be the amount 
of the quantity faved on all the tillage lands of 
Great-Britain!! 

This is a very intercfting object to individuals, 
and in a national view one *tf exceeding great im¬ 
portance. It would therefore be very patriotick to 
ufe every means to promoteotnd extend the practice. 

This improvement in planting has all the pre¬ 
judice of the common farmer to contend with. 
He has been ufed, perhaps, almoft half a century, 
to fow his land with wheat at the rate of two 

r. 

bufhels and a half per acre, and at harveft too fre¬ 
quently has obferved he has not half a crop j from 
which he haftily concludes, that if he had fown but 
half the quantity, finall as his crop was, it would 
have been but half as great. His land is frequently 
in very imperfect tilth, very rough, and full of large 
lumps; however, the feedfman lcatters the feed on 
the furface, in harrowing, a part is covered fo 
deep as never to appear, another is never covered 
at all, but is picked up by the birds; fo that it fre¬ 
quently happens that not one-third of the feed ever 
vegetates and arrives at maturity. But in planting 

by 


^ould fave at leaft one hundred" 
o'i’ feed. If the livings of fep| 
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by hand, every corn is placed at the intended depth 
$,nd diftance, and not one in a tnoufand^ifcarries. 
This mode of planting has now been in ufe ieveral 
re ars in Norfolk, Suffolk, &c. and is annually ex¬ 
tending itfelf, and doubtlefs will continue to do fo, 
as in general it produces confiderably better crops 
with fo great a faving in the feed^ The only ob¬ 
jection which can be made to it is the expence of 
fetting it, and the great tiumber of hands it requires; 
more indeed than can at any rate in many places be 
procured. In anfwer the firft objection, itisfaid 
the price of planting by hand is now only about 5s. 
an acre, which is very little in proportion to the in- 
creafe of produce, dPnd the value of the feed faved. 
The fecond objection is entirely obviated by the 
many inftruments lately invented for fovving the feed 
very regularly at any required depth and diftance, 
either in dole drilling to be hand-hoed, or in open 
drilling with intervals of a proper width for horfe- 
hoeing. It is true thefe have not been fo generally 
ufed as might have been reafonably expeCted; the 
reafon of which, I am fully convinced, is the high 
price the ingenious inventors have fet upon them. 
Farmers in general are prejudiced agAnft the prac¬ 
tice, and a -priori cannot conceive the poffibility of 
the new mode being any way equal, either in the 
quantity of produce, or in point of profit, to the old 
method; therefore will never run the rifque of lay- 


.MIO- 
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jnnr out fixteen or ^Hiteen guineas to make trial of 
an inJlruqr'nt, which they are fo fully perfuaded they ;; 
fhould never make the leaft beneficial ufe of. I f 
ever the practice of drilling, either clofe or wide, be¬ 
comes general, it muft be by the example of men 
in eafy circumftances and fuperior condition, who 
are not afraid of emending a few pounds with a view 
to promote the public good, in which their own is 
confpicuoufly included. 

Sect. IV. Of fulling the href to the Nature and 
Condition of the Soil. 

In former times the farmer was governed more 
by the price a commodity would yield at market, 
than by the confideration of what the nature and 
quality of his land was belt adapted to produce. 
But experience, and the introdu&ion of many new 
articles into field culture, have given him a much 
larger field to range inj and now a fenfible farmer 
regulates his practice by the confideration of what 
his land is fuited to produce a large and profitable 
crop of, without too great trouble and expence. 
For example: Wheat is the great ftaple article, the 
prime object '■‘ t Sf a farmer’s care and attention; yet 
there is much land that is totally unfit to bear that 
grain, that is applicable to the growth of many other 
articles which are attended with great advantage. 
The fame obfervation will hold good in refpeft to 

almoft 
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almoft every article in culture^ Improvements in 
Ihis article then confift in making art fub^rvient to 
nature, in reafonably affifling her in her mode of 
acting, for fhe feldom can be diverted from her 
own bias, but at an expence that will be far from 
proving profitable. 

Sect. V. Of the Rotation or moji beneficial Succeffwn 
of •Crops. 

This head comprehends improvements of great 
magnitude and extent. The articles of culture are 
commonly divided into two claffes, via. One con- 
fifts of crops that are laid to exhaufland impoverifh 
the land they grow on; the other to ameliorate and 
improve it. This mull be underftood in a compara¬ 
tive fenfe; for proper!/ fpeaking there are few ifany 
vegetables that are carried off the land they grow on 
to be coniumed ellewhere, but in fome meafure ex- 
hauft and impoverifh the foil, and render it lefs fertile. 

The firfl clafs, viz. thofe which are fuppofed to 
exhauft the land moft, are fibrous-rooted plants, as 
wheat, barley, rye, oats, &c. The ameliorating in¬ 
cludes all the legumenous and tap-rowed plants, as 
beans, peafe, vetches, turnips, parfnips, carrots, 
clover, &c. Modern improvements are much in- 
creefed by a judicious fuccefiion of interchanges 
among thofe articles. An ameliorating following 

m 

l 



an exhaufting cro£ . prepares the land for another 
exhaufti^v crop, and efpecially if it be a hoeing 
crop; for by judicious management the land may 
be conftantly cropped for many years in fucceffion, 
without the intervention of a fallow every third or 
fourth year, as was heretofore the practice. 

Sect. VI. Of Improvements by Means of Manures 
both Natural anti Artificial. 

By a manure we underftand any fubftance which 
being added to, or laid on land, increafes its ferti¬ 
lity. This we conceive may be effected by means 
which operate very differently, therefore we fhall 
treat of them under two diftinft heads: 

j ft. Thofe that act mechanically. 

* 

idly. Thofe that aft chemically. 

The fubftances which increafe the fertility of land 
by mechanical means, are all thofe which by mere 
addition and intimate commixion improve its tex¬ 
ture. Thus ftrong, wet, heavy clay, by the mere 
addition of Sharp fand, or fine gravel, may be opened, 
rendered more light and porous, and confequently 
much more fertile. And light fandy and gravelly 
foils, whole open, loofe, incoherent texture fuffers 
the rain, dews, &c. fuddenly to pafs through them, 
are much improved by the addition of ftrong bind- 
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ing ioams or clay, which renc^- its texture more 
coherent and produdive of vegetable nourifhment. 
Among thefe may be reckoned marles of all kinds, 
chalk, Ihells, and indeed every kind of fubftance, 
which, merely by its texture, has the property of 
rendering foils that are too adhefive, dole, and heavy, 
more light, open, and porous; andthofe that are too 
loofe'and incoherent, moredenfe, confident, and re¬ 
tentive of whatever is Added to it intentionally by 
way of improvement, or happens adventitioufly in 
the courfe of nature. lUlt marles, chalk, fhdls, See. 
properly fpeaking, are improvers of the foil, not 
merely as they corred and amend the texture, but 
alfo by their chemical powers, which produce an in- 
creafe of vegetable nourifhment, and give fertility to 
the ground. So that drey ad in a double capacity, 
that is to fay, both* mechanically and chemically. 

It is perhaps of little ufe to enquire, whether the 
above fubftances eflentially contain any real vege¬ 
table nourifhment, or only ad minifterially in the 
procurement and dillribution of the fame. All ab- 
forbent fubftances are powerful attraders of water, 
oil, &c. and probably to the power o&ttradion all 
their virtue is owing. The humid vapours of the 
air, which abound with putrid exhalations, are copi- 
oufly imbibed by thofe abforbent earths, and from 
thence are inhaled by the roots and fibres of plants. 
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The atmofphere^s the grand magazine, the great 
receptac^-of putrid vapours, which are conftanthf 
exhaled and flying off from the furface of the earth, 
anu from the whole race of vegetables and animals 
which fubfift upon it. Thefe putrid exhalations con- 
ftitute the true genuine vegetable pabulum, or food 
of plants ; therefp' e whatever fubftance of an abfor- 
bent nature attracts thofe principles more power¬ 
fully than the foil it is laitPon, will, to fuch land, 
be a manure, and infallibly improve the fame. 

Thofe fubftances which a.e of a calcarious na¬ 
ture, and can be burnt into lime, have their powers 
as manures greatly improved thereby; provided 
they are ufcd fo as to impregnate the foil before 
their virtue is diminifhed Qr impaired by being 
expofed to the air. Time, of whatever fubflance 
it is made, whether of ftone, chalk, or fhells, by 
being expofed to air for a few days, expands and 
falls into a fine powder, and thereby lofes its adtive 
principles caufed by the fire, and becomes totally 
.effete and dead, poffefied precifely of the fame 
virtues as the ftone, chalk, or fhells, of which it 
was burnt, aAl no more. The difeovery therefore 
of the true method of ufing lime, fo as to impreg¬ 
nate the foil with its adlive principles, is a very 
great improvement in practical agriculture; for 
before this was known, large fums of money were 

expended 



[ *?•] 

expended in hying lime on the furface of land, where 
ij^foon became effete and dead, atfled only by 
its mechanical properties in the fame manner the 
Tubftances of which it was burnt would have done 
had they never been burnt; fo that the whole expence 
and trouble of burning was fo much thrown away. 

Sect. VII. Of the Juccefsful IntrMuttion of many 
new Articles int£ Field Culture. 

If in the idea of new articles be included thofe 
which have been transfer^ from the garden to the 
field, the number will be far from being inconfider- 
able. Turnips, potatoes, cabbage of different kinds, 
carrots, parfnips, &c. were cultivated for domeftick 
ufes, long before the time propofed; but the field 
culture of thefe articles for the feed of cattle in any 
confiderable degree,* is quite a modern practice. 
The fuccefs which hath attended the ufe of thefe 
articles, hath, inconteftibly eftablifiled their great 
value and importance; but unfortunately their cul¬ 
ture hath hitherto been much confined, and is very 
far from being generally pra&ifed. 

Many kinds of graffes have likewife be%a ftrongly 
recommended as valuable improvements, which, 
having anfwered the finifler views of fome of the 
rccommenders, in felling their feeds at a great price, 
Vot. V. C and 
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and upon trial bapg found greatly inferior to the 
fponta^pus growths of this country, have very d|^ 
fervedly fallen into general difufe, and are no more 
thought of. There are two articles, however, com¬ 
monly reckoned among the grades, which mud: 
ever be diftinguifhed and feparated from thofe that 
have been found ufelefs, that is to lay, Sainfoin and 
Lucerne ; theic merit more attention and care than 
have been ufually bellow^ upon them, and would 
well repay the farmer for all his expence and trouble, 
if bellowed with diferetid and judgment, for they 
certainly might be made improvements of the molt 
valuable kind. 


Sainfoin has been fown pretty extenfively in fome 
parts, but not fo generally by far as it delerves. 
It generally fucceeds well upori'chalk, from whence 
it has been very erroneoully concluded, that it will 
not thrive in a deep foil. It is fuppofed a hard 
fubftratum of chalk prevents the deep penetration 
of the roots, which is the natural bias of the plant, 
for it is not known to what depth it would defeend 
in a friable foil that would yield to the perpendicular 
delcent oJ&itu root. From hence it is ftrangely 
concluded, that the plant in fuch foil is exhaufted 
of ins vigour by the luxuriance of its own roots $ 
and that the produce of the herbage on the furface 

is 



[ *9 ] 

is fmall in proportion as that dflfche roots is large. 
%"his notion, repugnant as it certainly is to¥orrtmon 
fenfe and reafon, as well as to experience and ob- 
fervation, is firmly believed and maintained by men 
of very good abilities; fo invincible are prejudices 
early imbibed, and fupported by local cuftoms, and 
habits of practice long eftablifhed^ 

The writer is clearly of opinion, that there are 
few arable farms in th<£ kingdom which are not 
capable of great improvement by planting of fain- 
foin, more el'pecially thofe which are but poorly 
provided with good pafture and meadow land. 
The pooreft fields of fuch farms might by proper 
management be brought to produce good crops of 
fainfoin; and land,»the natural intrinfick value of 
which is not more than from 2s. 6d. to 5s. an acre 
per annum, might certainly, at a very moderate 
expence, be made worth from 20s. to 40s. This 
would prove an unfpeakable advantage to the 
occupier as well as to the owner of a farm that is 
almoft wholly arable, as it would enable him to 
keep a much larger number of milc%cows, and 
hogs in proportion, and by thefe means greatly in- 
creafe the quantity of manure for the improvement 
of his corn-fields. 


C 2 
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The greateft enemies fainfoin has to encounter 
are grafspd weeds: thefe, in land that is tolerably ( 
good. Toon overcome and deftroy it, unlefs the far¬ 
mer will take the trouble, and be at the expence of 
keeping it clean. But this is by no means fo for¬ 
midable an undertaking as hath been generally 
thought, provided the land be very well cleaned 
and duly pulverized before the feed be fovvn, and 
provided alio it be fown «h rows from fifteen to 
eighteen inches diftant, which is as near as it ought 
to be fown, if intended #..r a Jailing plantation. 
At thofe diftances, the intervals becween the rows 
may be kept perfectly clean with a fmall plough and 
a narrow drag of about twelve inches wide. With 
thefe inftruments feveral acres may be cleaned in a 
day, and fuppofing this to be done three times in 
a fummer, the expence would anrlount but to a trifle. 
My drag is twelve inches wide, and proves extremely 
uieful in drilled crops of every kind, as alfo in thofe 
of what nature foever that are planted in rows. 

Lucerne, under a fimilar management, would be 
a very great improvement on arable farms. In¬ 
deed an option generally prevails, that it requires 
a much better foil than is commonly found. Crops 
of all kinds are more abundant on a good than on 
a bad foil, if they are kept clean j but it is a very 


erroneous 
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erroneous opinion, that lucerq^ill thrive only on 
g-ich land. It may be raifed to great acb^ntage on 
land of a very indifferent quality, by the fame means 
as above recommended for fainfoin, and the fame 
care to keep it free from grafs and weeds. I have 
cut five good crops off fuch land in one fummer, 
after having been planted five ye^g, without a grain 
of manure of any kind, except a fmall fprinkling of 
turf afhes the fecond ye*r after lowing the feed. A 
few acres of either, or both thefe graffes, with a few 
more of potatoes, cabb1%e, or turnips, would enable 
the occupier of an arable farm to keep from eight 
to twelve, or even twenty milch-cows, according to 
the fize of his farm, though he fhould not have an 
acre of meadow or pafture belonging to the fame. 

• 

Of articles which are truly ufeful and entirely 
new, we know of few that have been introduced 
within the- time mentioned. The turnip-rooted 
cabbage is a truly valuable root, which was acci¬ 
dentally difeovered about twenty years ago, and has 
been cultivated with great fuccefs by feveral gen¬ 
tlemen, and ftrongly recommended by them to the 
attention of the farmer. Both its roils and greens 
are exceeding good food for cattle, but what con- 
ftitutes its principal excellence is its extreme hardi- 
nefs, for it refills the violence of the moft rigorous 
C 3 feafons 
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rcafons and fevered fro/ts. W hen the common tur- 
nip and hardieft cfbage have been entirely cut off 
and defined, this has continued its fine verdure? 
and fupplied the kitchen with greens, and the cattle 
wit!, fweet and wholefbme roots, even till the middle 
of May. 

Another new^rticle which has been very lately 
introduced is the Alangsl IP'urzel, or Scarcity Plant. 
From the fuccefs fame fow*gentlemen have had in 
its cultivation, it feems to promife to be of the 
greateft utility for the feed Seattle. However, it is 
very little known as yet, it being fuppofed that not 
one farmer of a thoufand has fo much as ever heard 
of the name. 11 is generally agreed to be a ipecies 
of the beet, of which there are many. The feeds of 
both have exaftly the fame appearance, and the 
leaves and roots differ only in colour and fize, for 
the manner of their growth is exactly the fame; but 
the leafage of the new fort is faid to be much more 
luxuriant and abundant, 'and the roots vaftly larger. 

In order to difeover the molt advantageous mode 
of railing this plant, 1 fowed, or rather let, a quantity 
of the feed i<£ : feveral different ways in April laft. 
The beginning of July the outfide leaves had ob¬ 
tained their foil growth, fome of which I broke off 
and otJeied to the horfes and cows, who ate them 


very 
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very freely; but when offered to the } 'gs, they 
prized them with great eagernl®^ and devoured ra¬ 
ther than eat them. The pigs are f il^fed with 
them daily, and conflantly prefer them to every kind 
of green food or root that can be given them. 
Breaking off the leaves takes up much tune, and is 
very troublefome; therefore, when the outfide leaves 
are fully come to maturity, J cufthe whole clean 
off about an inch and ajialf above the ground, from 
whence frefli leaves fhoot up very freely. My ex¬ 
perience is yet too fmr^to fpeak with confidence; 
but it feems to me that an acre of this plant, if it 
takes well, would be fufficient to keep twenty pigs 
very well for five or fix months, fay from July to 
November or December inclufive. 

Another article.of food for cattle has been lately 
recommended as the fweeteft and beft in the world, 
fold under the title of Carolina Grafs Seed. I fowed 
a very fmall quantity of the feed in my garden in 
April laft; it came up well, and is now in a very 
flourifhing ftate. Time will difcover if it is in any 
degree fuperior to many of the fpontaneous pro¬ 
ductions of our own climate. No quantity, I be¬ 
lieve, has been hitherto obtained that is adequate to 
that purpofe. From the fmall trial I have made, it 
feems no way difficult to propagate, if the foil be 
well pulverized and clean before it is fowed. 


Sect. 
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Sect. VIII. Of. Advantages accruing from the 
intrcdy&ion of the New Articles above Jpecified in 0 
Field Culture, in applying them to the rearing and 
fattening of Cattle. 

The improvements made by cultivating turnips 
for the feed of fheep and fattening of cattle, is fo 
generally knowi£ and extenfively pra&ifed, that it 
feems unneceflary to fay agy thing on that head. 

I will, however, beg leave to obferve here, that the 
opinion generally maintaij^d, that turnips are an 
improper food for milch-cows, as it fpoils the cream 
and butter by impregnating the milk with the Ilrong 
flavour of the turnip, appears to me, by repeated 
experiments, to be ill-founded. The two laft win¬ 
ters and fprings my milch-cows lived chiefly on 
turnips, and their butter was found not only as 
good as my neighbours, jvhofe cows ate none, but 
was even preferred to it. They fay their opinion 
is grounded on experience as well as mine. The 
difficulty, I apprehend, lies here: My turnips are 
pulled, brought home, and given to die cows in the 
yard; their cows have been ufed to be turned in 
upon them, ^.here they pick up the charlock and 
other weeds which abound among them, for they 
are never hoed; and to this, and not the turnips, 

I am perfuaded, thedifagreeable flavour of the milk 
is owing. It muit be obferved that the turnips 

fhould 
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Ihould be given to the cows whil^hey are frefh and 
^•m, for all food when grown pumd and corrupted 
is unwholfome, and doubtlefs would affeft the iuices 
of the animals that eat it. 

Of all the articles we have mentioned, or that is 
yet known, perhaps very few can eaual, and none 
excel the Potatoe. The ineftimable value of this 
root is hardly to be corateived. It is not only an 
almoft conftant difh in great and opulent families, 
but in times of fcarcityHid dearnefs, the poor are 
almoft wholly fubfifted by it. There are many 
poor families in this neighbourhood, who the laft 
winter ate them three times a day with a little fait, 
without a morfel of meat or bread with them. It is 
true they have been long in ufe for the food of man, 
but it is of late date* that they have been extenfively 
cultivated for the feed of cattle; and even now, I am 
pretty clearly of opinion, that if they were much more 
generally cultivated than they have hitherto been, 
the farmer would find his account in it, efpecially 
where a fubftitute is much wanted in the winter and 
fpring feafons for the fupport of his cattle. 

% 

Hogs are immoderately fond of potatoes, and will 
live entirely upon them till they are fit to put up a 
fattening for pork or bacon; and then, boiled and 
mixed with barley or peafe meal, they fat them 
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Ipeedily and make fine meat. Another ufe I have 
put them to, v 4 T:ch has been little praCtifed, <^r 
though/bf; that is, for the feed of milch-cows. 
Three gallons a day, half at night and half in .the 
morning is quite fufficient to keep a large cow in full 
milk, and the milk as fweet and as good as in the 
fummer months. Nothing excels them for the feed 
of cows which £e fatting their calves for the but¬ 
cher. I fatted four laft fpfing, which were fold for 
from 35s. to above 40s. a calf, which was double 
what I ever fold any for t^othis place before. Laft 
year, after taking them up, feveral calves, about fix 
or feven months old, were turned into the potatoe 
ground with the cows; they fed upon them as kindly 
as fo many pigs, and preferred them to every thing 
elfe they could meet with. 

I have had no experience of their ufe as food for 
horfes j but I have been allured by a gentleman 
who refided fome years in Ireland, tha' he kept his 
hunter, a ftone-horfe, entirely upon them inftead of 
corn. He ate nothing elfe, excepting hay between 
his feeds of potatoes, as other horfes; yet he was as 
fat, as healtjp 1 ', as ftrong, and as full of fpirits, as if 
ke had given him all the corn he could eat. 


On 
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Article I] 

^ On the Culture of Potatoes by the eajftyl 'and 
tnoft (economical Means. 

[By Mr. Josum Wimpey, to the Secretary.] 

SIR, 

S INCE the potatoe has been in univerfal demand 
for the food of cattle, as well as of families, 
their culture hath become an object of general at¬ 
tention and regard. Milt of every clafs, from the 
princely owner of a palace to the mean':ft cottager, 
have exerted their (kill in ^.tempting to improve 
it both in quantity 'of product ..nd in goodnefs. 
As to quantity, fume have fucceeded beyond all 
expectation. 

In examining fome of thofe accounts, the writer 
hath been muc 1 ' furprized to find their culture hath 
been attended with fuch enormous expences, even 
as far, if he remembers right, as 14I. or 15I. per 
acre. This put him upon confidering if a lefs 
operofe and more oeconomical method might not 
be practicable, by which, though tht^quantity of 
produce might be confiderably inferior, yet the nett 
profit might be fuperior, and that in no fmafl de¬ 
gree, all things confidered. 

In 
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In purfuit of theic ideas, the writer, the two Ml 
years, a^ppted tnifollowing method, which fully ay 
fwered Ills expectation. A particular of which, con¬ 
taining an exaCt account of the expences, quantity of 
produce, amount of the crop at a certain price per 
bulhel, and laftly, the nett profit of two ftatute acres 
of land lb cultivated in the year 1788, is as below. 

In Dec. 1787, two ftattjre acres were ploughed up 
and lay rough through the winter. The February 
following, the ground wy^well dragged, forty cart 
loads of long dung were then equally fpread upon 
the fame, and immediately ploughed in. The be¬ 
ginning of April, furrows were drawn the length- 
way of the field with a double-breafied plough, at 
about two feet eight inches diftance one from the 
other, in which the potatoe fets were dropped by 
hand, at the diftance of from 12 to 14 or 15 inches, 
which were covered by fplitting the ridges with the 
fame double-breafted plough, throwing one half of 
the mould to the right hand, the other half to the 
left, and by that means forming a ridge over each 
rank of fets, and leaving a deep furrow in each in¬ 
terval. Ii^.his fituation they continued till the fets 
had Ihot five or fix inches. 

By that time the weeds began to appear in great 
abundance. A fmall common one-wheel plough 

was 
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was then fet to work, as near each fide of each 
njnk of potatoes as could be witf.^k damage to the 
plants. This operation raifed high ridget*in'the 
intervals between the rows. 

In this ftate it continued till the weeds began 
to advance again in their growth. The double- 
breafted plough was then fet to wc£ again, going 
up the middle of one row, and down another, by 
which operation each fid£ of the plants were com- 
pleatly earthed up; and before frefh weeds could 
vegetate, the luxuriance <!?f the greens was fuch as 
to completely cover the intervals; fb that the whole 
furface of the field had one uniform appearance. 

In this fituation they continued till about the 20th 
of October, when the greens being moftly decayed, 
and the weather very fine, they were begun to be 
taken up in the following manner: A ftrong plough 
was fet deep enough to work below the bed of the 
roots, with which the ploughman goes up one row 
and down another, turning the roots up to the fur- 
face. Women, boys, and girls, follow the plough, and 
pick them up in bafkets as faft as they are turned out. 
A pair of drags with long tines are drAvn over the 
ground after it has been picked, by which many are 
brought up to the furface, which had efcaped the 
pickers. When the whole field has been gone over 

in 
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in this manner, wefhen give it a clean ploughing and 
har rowing, by wmi'h means very few roots efcap# 
Thus tfie whole operation is completely gone 
through, and the land left in the mod perfect condi¬ 
tion for the immediate reception of a crop of wheat. 

An exa< 5 t account of the produce, expence, and 
nett profit of t'riG ilatute acres planted with potatoes 
in manner aforefaid. Pr%luce 750 builielsj tithe 
paid in kind deducted, fay 75 bu/hels, leaves 675; 
which at is. per bufhcl, cflpthree lhiliings per fack, 
amounts to - £.jj 15 o 

EXPE N C K S. 

A clean ploughing in winter — — o 12 o 

Dragging in February — - 030 

40 loads oflong Jung, ami carriage -400 

Spurling ditto - — -1— 020 

Ploughing in the dung - — 612 o 

Striking fiirrows with double-plough 060 

Planting and cutting potatoes - 060 

Covering them with double-plough -060 

Sets 1; tacks at 3s. - — . . . 250 

Ploughing intervals from the rows — 060 
Earthing up the plants — — — 060 

Taking them up, ploughing up, draw-“I 
ing home, Hacking, See. 3 horfes, > l 10 o 
man, and bo*- 5 day, — —— J 

One man, one f oman, 5 days — 076 

Poys and girls - —— 039 

A year’s rent — — 200 

- >3 7 3 


Nett profit on 2 acres — - £.20 7 9 

or 10I. 3s. ic£d. per acre. 
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But to do judice to the experiment, the fucceed- 
jgg crop of wheat fhould be cha^fc with at lead.4.1. 
and that fum added to the nett profit woultfcimount 
then to ial. 3s. io{d. per acre, for it would have 
coft fo much at lead to have brought the barley 
ftubble into lb perfect a tilth and fertile condition 
as the potatoes left it in. 

It may be very proper to obforve, however, that 
the culture of potatoes for fale, probably, cannot be 
extended much farther, in many places at lead, the 
markets being already overdocked, and the price 
fallen, ieemingly more in proportion than the in- 
creafe in quantity. Three or four years fince, the 
current price of potatoes in this neighbourhood was 
6s. per fack, and often more; fometimes as high as 
12s. Lad year I # fokl’fome for as. 6d. none for 
above 3s. and at prefent I have little profpeft of 
difpofing of what I fhall have to fpare of the above 
quantity, even at thole low prices. 

Hence it becomes a queftion of very confidefable 
importance, what is the real and intrinlick value of 
this root to the grower when applied to feeding of 
his own dock, from the time of takin^it up to the 
time of planting, fay from Obtober to May follow¬ 
ing, that is, feven months out of the twelve. If this 
Ihould be found to anfwer in any defirable degree, 

the 
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the farmer might with fafety cultivate as many as he 
could confume v&' advantage, without depending 
upon a foreign market, which, by means of an ex¬ 
ceedingly extended cultivation, is become very pre¬ 
carious. Add to this, the potatoe in itielf is a pe~ 
rifliable commodity, and when ever lb well kept 
mull be difpofed of in about eight months, or be¬ 
come totally ufc<cfs. 


But as the above queftiofi involves a great deal of 
f radical knowledge, which is attainable only by real 
experiment, and as I am liow feeding of different 
kinds of flock on potatoes, 1 hope therefore to be able 
to write on this fubjedl with greater precifion, and 
will beg leave to lay an account of this matter before 
your refpedable Society in fome future paper.* 


On examining the account of'the above experi¬ 
ment, I fee little reafon for making any alteration 
in the mode of culture there praftifed. After the 
firft ploughing in the winter, I think if it were to be 
followed by a fecond acrofs the firft, and the land 
thrown up into fharp narrow ridges by one bout of 
the plough, or by the double-breafted plough, the 
land would ft much more effectually expofed to 
the influence of the atmofphcre, and the improve¬ 
ment much greater in proportion, than a half 

* Such account will be received with pleafure. 

ploughing 
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ploughing would amount to, b^p only an addition 
6s. to the expencej the winter being ^ ftafon 
when the fertilizing principles defcend molt copi- 
oufly to impregnate the earth. 

I Ihould obferve, in ploughing up the potatoes, 
•we always take out the coulter, which would cut 
and damage a great many of themj^but in this way 
the bufinefs is performed^without the leaft injury? 
as a proof of which, I did not fee one root that was 
at all hurt by the plough 

My principal objedt in adopting this method of 
cultivation was not the obtaining the largeft quan¬ 
tity of produce poffible, but rather the largeft that 
could be got confiftently with cleaning, ameliora¬ 
ting, and improving the* foil. This was my firft 
and principal objedt, and perhaps a more effedtual 
method is not eafy to be found. Had the largeft 
quantity of produce been the only thing aimed at, 
the number of rows might have been doubled, and 
inftead of 32 inches, 16 only might have been taken. 
The produce in that cafe, doubtlefs, would have 
been much more confiderable, but then the land 
would have loft all the benefit of horfe-mJeing. 

Since writing the above, I have had the pleafure 
of reading the learned Dr. Anderjm'% very valuable 
Vol. V. D trearifr 
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ceatife on this aam'e. The great accuracy and 
prccifiotfcith which his experiments are concluded! 
are very lingular and curious , and his fubfequent 
obfervations and conclufions not lefs inftru&ive and 
ufeful than they are ingenious and entertaining. 
His difeovery, that the acreable produce is in a 
great meafure itfcf roportion to the quantity (weight) 
of fets or bulbs planted, (contrary to what obtains 
in many other articles) is, J 5 erhaps,.one of the moft 
important diicovefies of the prefent age. And I 
mud add, I have the fatiMa&ion of feeing it 'in a 
good meafure confirmed by my own praftice in the 
foregoing account. 

* * 

By that account it appears that I planted fifteen 
facks of fets in two ftatute acres of land ■, about a 
third more than I 'ever allowed before, and I believe 
than is commonly ufed. The increafe of produce 
was not .only in proportion to the increafed quan¬ 
tity of feed by meafure, but alfo in the fize and fair 
appearance ‘ of the bulbs, which indeed, were fo 
much improved, that I could not help hefitating for 
a good while, if fome miftake had «ot been com¬ 
mitted in f;e forts planted, which I could by no 
means account for. 

Two of the forts I planted were produced by a 
friend in London two yea; s before, and were faid 

to 
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to be the forts moft in den^fcl in that market. 
One of Sherri was the kidney fort defence! by the 
Doctor, and I think one of the bed: kinds yet known 
for the table.. The'other was a round, white, fair 
potatoe, the name of which I never learnt, but it 
was a very good one. The firft.year of planting, 
the' produce exactly correfponded%ith the fets, but 
the fecond, that abovementioned was fo much im¬ 
proved as quite to confound my judgment. This 
pleafing amendment c^ be imputed to nothing 
elfe but the weight and fize of the fets planted. In 
this I was rather particular, fuBering in general 
none to be planted lefs than a large pullet’s egg} 
the larger fizes were cut' into two, and the largeft 
into four pieces. 

For fome three or‘four years pad, I have alfo 
made fome trials of railing potatoes from feed. T he 
event's of my trials differ confiderably from thofe of 
the ingenious Doftor. The firft year I had fome 
bulbs^ as large as a pullet’s egg, but I did not then 
remark any variety of forts. The largeft of thde 
were preferved, and planted the ‘following April. 
The Oftober following they were care'llly dug up, 
and were as large in general as thofe produced from 
old bulbs j many of them from half a pound to a 
pound and upwards. Among thefe, very contrary 
to what happened to the Doctor in his experiments. 
Da 
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there were not le^f/an five or fix different fpecies, 
moll of ijftm totally different, not only from the pa-, 
rent ftocks, from which the feeds were obtained, but 
alfo from every other fpecies, I had ever feen, or 
have to this hour. They were of different colours, 
figures, and texture. Some a fmooth yellowifh 
white, fome a dj^fky brown, fome a reddifh brown, 
fome had a rough fkin, fome fmooth, fome diftinft 
fingle bulbs of a regular. fh^>e, others a congeries of 
bulbs from 6 to io or ia, connefted together by a 
kind of neck, compofing T mafs, fometimes nearly 
as-big as a half-peck meafure. But there was one 
fpecies which far exceeded all the reft in beauty j 
many of them were as big as a goofe’s egg, a fine 
clear fmooth fkin of a yellowifh white, finely pounced 
with fmall crimfon fpots, the complexion beautiful, 
and the fubftance as good as I ev^r tafted. 

The bulbs, which produced the feed- of which 
thefe varieties were obtained, were of two very dif- 
ferent fpecies, but no more than two. One was a„ 
oblong white potatoe of no very common Ihape. 
Many of them were gibbous at each end, connected 
by a part t|f ich fmaller in the middle, a good fa¬ 
mily potatoe. The other was of a brownifh red 
colour, finely marbled on the infide with a crimfon 
purple; a very fine juiqy potatoe, much in ufe in 
this country for feeding hogs, but little valued for 

family 
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family vie. Thefe two fpecies*^^ all I hadat that 
time; from which the apples which proouced'the 
feeds were promifcuovifly gathered in the fame field, 
and fown together in the fame fpot. 

The Doctor feems to doybt if the fexual lyftem 
of Linnasus takes place in the p:«*pagation of new 
varieties in this ufeful plant; but it feems very cer¬ 
tain from the above account, that varieties of them 
are attainable from feed, and that molt probably by 
the blofloms of fome plaffts being impregnated with 
the male duft of others, fimilar to what happens to 
the whole tribe of cabbages, carrots, and parfnips, 
beets. See. If this be not admitted, we muft have 
recourfe for a folution to femincil variations in the 
primitive fenfe of the pfirafe; which is not only in¬ 
finitely more improbable, but perhaps totally inad- 
mifi'ble and irreconcilable to the principles of found 
piiilofophv. ' otning can be more certain, than 
that the mc-it rdnute variation muft have had a. 
pre-exifting caufe competent to its production; 
otherwile it unavoidably follows that an effeift may¬ 
be produced and exift without any caufe at all, 
which is abfurd and impoffible. 

That the pea tribe continue invariably the fame, 
though they fliould be reared in the moft promifeu- 
ous manner, the Doftor feems fully convinced, and 
D 3 
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I have nothing tqgfffer againft it; but he fays alfo, 
all the|tf ! ?nds of beans poflefs the fame property.”* 
Wifh all due fubmiflion to the Doctor’s fuperior 
judgment, I muft think in this he is certainly 
miftaken. In 1787, I planted a field chiefly with 
garden beans of molt of the forts known; they 
were planted in ^r'ws about a yard afunder, in the 
following order: Mazagan, White-bloJTom, Long- 
podded, Sandwich, Toke*' and Jaftly, Windfor. 
The Mazagan and White^bloflbm were threftied 
fir ft, when to my great furpife I found I had quite 
a new fpecies, dr father feveral. The Mazagan, 
inftead of their being of their natural colour, were 
mottled black and white; the White-blofTom, in¬ 
ftead of their natural jetty fhining black, were 
brown, black, and yellow, "blended together, and 
both much larger than ufual. The Long-podded 
were aifo very much of the fame colour. Here 
then is an undeniable proof that beans, of fome 
forts at leaft, are as fubject to feminal variations as 
any clafs of plants whatfoever. I aflert this with 
great confidence, as the experiment was not made 
on a fmall t^fling fcale, for I had eight or ten facks 
of thefe beans which I had agreed with a feedfman 
for at 5s. a bu/hel. When they were threlhed, I 
wrote him word what happened, and dilpofed of 
them among my hogs and horfes. 


It 
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It may be of fome ufe tr^^ferve here, that I 
fuffered no lofs by this unexpedted aa^pn^ as at 
firft was apprehended, for the/* turned to better 
account than they would have done if fold at the 
price abovementioned. I have fmee found, by re¬ 
peated experience, that beans are a much more 
hearty and profitable food for ^orfes than oats. 
.Being out of old oats the two laft fprings, .1 fubfti- 
tu ted horfe-beans in tffcir (lead. In the room of 
a fack of oats with chaff, I Ordered them a bulhel 
of beans with chaff to SlVe the fame time. It very 
foon appeared the beans were fuperior to the pats, 
from the life, 'fpirit, and fleeknefs .of the horfes. 
Valuing the beans at 40s. per quarter, and the oats 
at 20s. the keep of the horfes with oats would coft 
juft double what it did in beans, and not fo well 
kept neither. 

What the Dodhjr has advanced on the diftemper 
called the m ' in potatoes, I think very juft. That 
it is generally occafioned by ditempered feed, I have 
not the leaft doubt. How the feed becomes vitiated 
and corrupt is another queftion, which perhaps ad¬ 
mits of no fatisfaffcory folytion. • Tl^e are many 
other ways, I apprehend, by which both animals and 
vegetables, that are robuft and healthy during one 
part of their exiftence, become diftempered, and even 

their 
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their Jlamina viti^pp. the remainder; befides here¬ 
ditary d^rents, or what they may acquire by juxtS 
pc/iticn. 

The fmut in wheat, I have long been of opinion, 
is generated by a very wet feafon happening during 
the time of its'being in bloffom. This I efteem 
the caufe and dffgin of the difeafe; but 1 am well 
allured'it,may be,-and o£en is, propagated and 
continued by ufing the corn thus vitiated for feed. 
Laft year I made fome experiments on fmutty 
wheat,* hoping to-obtain fome information I might 
rely on. I fowed part of a ridge in drills about 
twelve inches apart with good found feed; another 
part, immediately adjoining, with feed taken from 
very fmutty corn. , It had- been previouflv walhed 
in two fcveral waters; what fwam at top was care¬ 
fully Ikimmed off, and the wafhing continued till no 
blacknefs remained. Another portion of the fame 
ridge, adjoining the former, was drilled with part 
of the fame fmutty wheat unwaihed, juft as it came 
from the ear, without any preparation whatever; 

the refult was a6 follows t 
* 

The cro/from the found feed was perfectly free 
from Imur, clean, and good. That from the fecohd 
had many fmutty .ears among it, perhaps one in 
twenty. The third and laft was miferably fmutty 

indeed; 
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indeed; I believe half of the lead were in* 
Sided. As all three parcels of feed were f^n ip the 
fame land, at the fame time, in the fame manner, and 
managed the fame in every ftage of its growth, it 
feems clearly to follow, that good clean found feed 
in a favourable feafon will produce good found corn; 
that feed infeded with the fmut, though well wafhed 
in water, will retain a part of the infedion, and pro¬ 
duce a fmutty crop; fhd that fmutty feed, fown 
without any wafhing at all, will produce a crop fo 
fmutty as to be of very^lttle value. 

In like manner, I apprehend,’- the potatoe, and 
perhaps every other kind of vegetable, though ori¬ 
ginally of tftfe tnoft firm and perfoft ftamma, may, 
by an intemperate air,'confirming blights, or a com¬ 
bination of unfufpeded caufes co -operating toge¬ 
ther, vitiate the original ftamina, and induce imbeci¬ 
lity and a diftempered conftitution, which may be 
‘propagated through all fucceeding generations. 

The pureft and beft means of guarding againft 
and preventing this evil, is to follow the advice given 
by the very intelligent Doctor, whichV to tried for 
feed the largeft, faireft, foundvlt, and belt com- 
plexioned bulbs; by which mentis you will molt 
probably avoid thofe that may be infected with this 

deftrudive 
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deftru&ive maladv. The Doctor hath truly ob- 
ferved, that the*ned are always of an inferior fiz#; 
to whi^Tl will add, they arealfo of fo unpleafant an 
afpeft, that an eye of modern difcernment will eafily 
diftinguiili them from thofe that are found. 

Let the feed be judicioufly chofen, and planted 
in the mod proper fcafon, there will then be very 
little reafon to fear a profit; ble crop of good found 
potatoes, of a defirable fize, if managed according 
to the directions in the fcfltier part of this paper. 

Inftprefled with gratitude for the many- marks of 
approbation conferred on me by your very refpedt- 
able fociety,' I beg leave to rectpptmond this paper 
to their confideration. 

And am/Sir, 

With great refpeCt and efteem. 

Your obliged humble fervant, 

. JOSEPH WIMPEY. 

Nortb-BockhaM ton , 

Nov. 10, 1788.- 
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Article- II 

An Enquiry concerning a fure and certain Me¬ 
thod of improving jmall Arable Farms. 

[By the fume, to the Secretary.] 

Sir, 

T T. is generally thought, and on verf good grounds, 
that fmall arable farr§s do not afford the occu¬ 
pier fo good a maintenance as dairy farms of the 
fame annual value. . TJ3c the latter will do well 
and fave money, while the former, with a vaft deal 
more labour and trouble, is ftarving himfelf and 
family.; This natter has been fully, inveftigated 
in a former paMfMfld the true reafon afiignedj 
but a fure and cel||t;.remedy, which would enable 
the farmer to live k artd pay his rent pundlually, is 
greatly to be wilbed, and would be of univerfal 
convenience. An attempt to effeft which is the 
intended ufe of this paper. 

The advantage and propriety of applying land 
to the growth of fuch articles to which natiire has 
moft fitly fuited it, has been fhewn^ large, and 
aifo that all land which is naturally and properly 
arable, can by no means be converted into meadow, 
or valuable pafture of any duration. Such as, from 
a wild ftate of nature, overrun with furze, fern, 

buO^s, 
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bullies, and br has been rendered fertile by 

means the plough, muft be kept in that irm- 
proved ftate by its frequent ufe, otherwife it would 
foon revert to that wild barren ftate which was its 
original condition. 

A farm, therefore, which con fills wholly, or al- 
moft fo, of lancf that is properly arable, muft ever 
continue arable ! for it is !k>t practicable to render 
it in any degree fertile, but by means of the plough; 
or to keep it long fo, ef*Jt i when it is made fo. 
But though arable, land cannot be converted into 
meadow or pafture proper for a dairy, it may be 
planted with articles which, it w well known now, 
will anfwer the purpofe of fetijkg. horned cattle, 
efpecially milch-cows, as effecllmly as good mea¬ 
dow or pafture, producing as ihuch milk, and alto¬ 
gether as rich, as fweet, and as good. 

But the great interefting quellion is. Whether 
thofe articles which can be procured only by the 
heavy expences of ploughing, harrowing, feed, and 
other operations which neceffarily attend their cul¬ 
ture and har^efting, will afford as much fuftenance 
in proportion to the expence, as meadow or pafture 
which is liable to little or none, excepting what is 
made into hay, the cattle gathering it for themfelves 
as they confume it? 


To 
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To afcertain this fad, we mu^giquire, what may 
4e the average expence of keepmgpa milch-cow on 
a dairy-farm for any given time ? It is faia, upon 
very good authority, that. the expence generally is 
from 3I. to 3I. 10s. per annum. Tv'o acres and a 
half of pafture fit for this ufe is fufficient to keep a 
cow the whole year through, and fuch land is valued 
at from 25s. to 30s. per acre. At 25s. fuppofe, the 
keeping of each cow w#uld amount to 3I. 2s. 6d. 
per annum. A dairy farm, therefore* confuting of 
forty-eight acres at 25s. ; Otr annum, would amount 
to 60I. rent per annum j and the number of cows 
that might be kept upon fuch a farm, allowing two 
acres and a half to each cow, would be nineteen 
and a fra&ion, therefore we will fay twenty. 

• 

In the next place, let us enquire, what would be 
the average expence of keeping a cow upon food 
raifed in arable land as a fuccedaneum to grafs, &c. 
rent and every neceffary expence included ? 

We are allured, by unqueftionable authority, that 
a bufhel of potatoes, given half at night and half in 
the morning, with a fmall allowance of hay, is fuffi¬ 
cient to keep three cows a day. On t%t allowance 
their milk will be as rich and as good, and the quan¬ 
tity as great, as in the fummer months when the 
cow$ are in good pafture. 


In 
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In a former IJJpfS,' we have fhewn, that an atre of 
land, poverty cultivated with potatoes, will produ<?e 
337 bufhels, and the total expence of cultivating anl 
acre, rent and tithe included, was 61 . 13s. 7 ’ d. If 
three cows eat feven bufhels per week, then they 
would eat 365 bufhels in a year; and twenty cows 
would confum^.°433 bufhels. The queftion then 
is. If 20 cows require 2433 bufhels to keep them a 
year, and as above an act£ of land properly culti¬ 
vated will produce 337 bufhels nett, how many 
acres will be required to produce 2433 bufhels, or 
the quantity necefiary to feed 20 cows to keep them 
in full milk the year round ? The anfwer is, Seven 
acres and a quarter nearly. 

If then an acre of land, can be cultivated with 
potatoes, as above, for 61 . 13s. 7^d. the cultivation 
of feven acres and a quarter will amount to 48I. 8s. 
9,d. We have feen, as above, that the rent of a 
dairy farm, capable of maintaining 20 milch-cows, 
is upon a medium 60I. but it clearly appears that 
the fame number of cows may be kept equally well 
op a very frnall part of an arable farm planted with 
potatoes for^M 1. 1 is. T 2 d. lefs than that fum, which 
is fo much m favour of the arable <!>• m; or in other 
words, feven or eight acres of arable land, under this 
mode of management, are as much luperior to forty- 
eight acres of meadow or paflurc, as the difference 

of 
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of the two fums mentioned j tha^arable farmer re* 
■eeiving as great a fum for the expenditure <^481. 8s. 
p ’d. as the dairy farmer doth for his bare rent of 60I. 
without reckoning a penny for incidental expences. 


It muit be obferved, that in this ftatement no 
allowance is made for the fmall quantity of hay 
given to the cows with the potatoes. It muft be 
noted alfo, that the account of cultivation is charged 
with 40s. an acre for manure, and fome expence of 
ploughing, which of rigl# is chargeable to the crop 
of wheat that is.to follow. Now if we deduct 40s. 
an acre from the expence of cultivating the pota¬ 
toes, it reduces the fum to 4I. 13s. 7 id. and the 
whole expence then upon feven acres and'a quarter 
is only 33I. 1 Ss. 9'.d. and coniequently the keep'of 
20 cows is little more than half to the occupier of 
the arable farm,' what it is to the occupier of the 
grazing farm. If this conclufion be fairly drawn, 
and the calculation free from errors, as I hope and 
believe, it is mattcr'of the greateft importance, efpe- 
cially to the little arable farmer. It plainly raifes 
him from a flate of acknowledged great inferiority, 
to one altogether as fuperior. 

It may be faid, this calculation refpe&s potatoes 
only} how will this mode of culture anfwer when 

applied 
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applied to the growth of other articles of food ufed 
as a fuccedaneulffdi herbage? Let us try. 

By an experiment made on a pretty large fcale, 
lately, by Mr. Vagg, it feems to appear, that cab¬ 
bage on arable land is much about as fuperior to na¬ 
tural pafture as potatoes.-His experiment was 

made on twelve cres of land, ■which was very far 
from being the mod: fuitable for a crop of cabbage. 
The average value about 30s. per acre, and the 
whole expence of the culture, carting off included, 
il. 14s. id. per acre. The rent and expences of cul¬ 
tivating the twelve acres then amounted to 381.9s. 
He fays the ftock he fed with it was forty-five oxen, 
and upwards of fixty (heep ; that it fed them three 
months, and that he is very well allured that they 
proved as fait upon it as they do in.the prime months 
of the feafon. May, June, and July. Now if, in- 
ftead of fixty Iheep, we reckon fifteen oxen, or that 
four Iheep are about equal to one ox, in which we 
cannot err much; then fixty oxen were kept well for 
three months, or, which is the fame thing, fifteen 
oxen for a whole year, for 38I. 9s. and confequently 
twenty would^foft 51I. 5s. 4d. which is not quite 3I. 
more than tfte keep of 2.0 cows coft in potatoes. 

It is fomewhat extraordinary that two experi¬ 
ments, made on.,4rticks fo yery different in their 

nature. 
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nature, fhould fo nearly coindje in their efFe< 5 b 
when applied to the fame purpjift? Tu^ps, 'tur¬ 
nip-rooted cabbage, carrots, parfnips, and iome 
other articles, by many experiments often repeated, 
have been found quite adequate to the fame valu¬ 
able purpofes, at leaft fo far as to be more lucrative 
than meadow or pafture. I omit clover and rye- 
grafs, becaufe they have been long in general prac¬ 
tice ■, but are in commcjj very ftiort of the advan¬ 
tages which may be derived from the cultivation of 
the other articles recommended. 


There is one ot.her article, however, which is par¬ 
ticularly worthy of the arable farmer’s utmoft care 
and attention, which he may rely on with great con¬ 
fidence, if he will be at the pains of thoroughly 
cleaning’his land v and of keeping it fo for two or 
three years after it is planted. The article 1 mean is 
Sainfoin. From the miferable appearance it often 
makes the fiift year, I long doubted if its fuccefs in 
poor land was not very precarious; but I have now 
the fulled: con v iff ion, that it will grow' and produce 
a very good crop in poor land, provided the foil be 
dry, and proper care be taken to keep ^clean till it 
be fully eftablifhed in the ground. 

Small arable farms, which in a manner are quite 
deftitute of herbage, cannot well be fupplied with 
Vol, V. E any 
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any fubfiitute thatk>by any means its equal. In¬ 
deed oncjrre of gaud fainfoin is of more value than 
two acres of middling meadow or pafture. And as 
it will thrive fo well on a very poor foil, the arable 
farmer, who either keeps no cows for want of herb¬ 
age, or keeping them is pinched for food for them, 
is perfectly ignorant of the advantages attending the 
culture of this pfhnt, or miferably indolent and in- 
excufable in not better attesting to his intereft. 

Whatever crop precede the planting fainfoin, 
the ground Ihould be ploughed in the winter, and 
laid up in fnarp deep ridges by one bout of the 
plough, to continue till the beginning of April. 
Then it fhould be dragged and harrowed level: 
and if the land be very poor, it Ihould have idme 
light drefling of allies, foot, or a lompoft of lime, 
earth, and rotten dung, well incorporated together. 
A fmall quantity of either of thefe would greatly 
encourage the plants in their infant ftate. The 
beginning or middle of April, as the feafon may 
prove, the feed fliould be fown, and there would be 
little danger of its fucceeding to one’s with. 

Perhaps there cannot be a better nor a furer 
means of cultivating this very ufeful plant to the 
greateft advantage, than by lowing it after potatoes. 

The 
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The Jhorfe and hand-hoeing during their 

•growth, and the ploughing, dragging, ar.t^irrow- 
ino- the ground to clean it of the potatoes , fo tho¬ 
roughly deferoy the weeds, and pulverize the foil, 
that it is made in the mo ft perfect condition for a 
crop of fainfoin; and though the land .nav in its 
nature be very poor, the imnurinj^properly for a 
crop of potatoes, and that being grown perfectly 
rotten, the foil is becomt^ufficiently fertile. 

Befides the above, perhaps there are very few ar¬ 
ticles in ufe as fubftitutes for paftiuv, that are equally 
profitable with carrots and parinr-s, when the foil is 
fuitable to their manner of growth and culture. The 
foil they delight and fiourilh molt in is a deep, light, 
free foil, which is eafily penetrated, and moderately 
fertile. In fuch a foil, if properly hoed and let out 
at due diftances, they will arrive at a great magni¬ 
tude, and the acreable produce be very furprifing. 
Another advantage is, their bring lb very acceptable 
to the farmer’s ftockof every kind. Horfes, cows, 
fheep, and hogs, eat them feemingly with the fame 
appetite, and are equally improved by them, (j nfor- 
tunately the quantity of fuch land bears mit a fmall 
proportion to what is totally unfuitable to them. 
Hard, ft iff, obdurate land, and fuch as ftrongly co¬ 
heres, is quite unnatural to them, and never anfwers 
E 2 the 
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the expence an^gpfible; what grows in fuch land 
being ^f-y fhort, generally forked, and of final! 
value. Potatoes, cultivated as above diretted, 
would, I think, be as good a preparation for thofe 
roots as can well be invented. If the foil be well 
manured for the potatoes, it will be fufficiently fer¬ 
tile for carrotsjpd parfnips, and, ly ing through the 
winter in fallow, will be in excellent order for lowing 
the feeds of thefe roots thSMMarch following. 

Upon the whole of thfr account, it feems clear!) 
to follow, that an arable farm of 50I. or 60I. pet 
annum, though it has not an acre .of meadow 01 
pafture land belonging to it, may by fkili and propel 
management be made to produce as much and a 
good butter and clieefe, a? a dairy farm of tire fame 
value, and have a large proportion of land left for 
the growth of corn and other purpofcs. 

For inftance; twenty acres of the fixty,I conceive, 
would be competent to the maintenance of the Hock 
abovementioned, and they might be fitly divided as 
follows: viz. Six acres of potatoes, two or four of 
cabbages, lwo of turnip-rooted cabbage, and two 
of turnips, making together twelve or fourteen acres; 
the remainder to be fainfoin; in all twenty acres. 
The proportion to be varied, and fome articles ex¬ 
changed for others, as the nature of the foil and 

particular 
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particular circumftances migh^^uire, and as the 
farmer might think fit and proper. twenty 
acres thus planted, I reckon, befides twenty milch- 
cows, fix or eight young cattle, and pigs in pro¬ 
portion, might be well kept on the offal. 

It may be afked, fliould this plan be generally 
adopted by the farmer, for whof^fife it is princi¬ 
pally intended, if it wogld not be running out of 
one extreme into another? If fo confiderable an in- 
creafe of milk, butter, 2Q 1 cheefe, would not lower 
the prices of thofe articles too much, and raife the 
price of wheat in a greater proportion ? ’That it 
would lower the prices of thefe articles is very cer¬ 
tain, and it is a very definable circumftance that it 
fliould. At this time, and for fix weeks paft, butter 
has been fold in this neighbourhood for nine-pence 
a pound, and will moft probably be fold for ten- 
pence very foon; whereas, I fliould hope, the ave¬ 
rage price might, by the propofed improvement, 
be reduced to feven-pence. 

There is little danger, however, of the price of 
wheat being advanced by the appropriation of about 
twelve acres of land annually to the OTltivation of 
the above articles} for the land would be fo much 
improved by the extra tillage given to the foil in¬ 
tended for thofe articles, and alfo during their 
E 3 . growth. 
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growth, that I am { rathcr of opinion they would 
produce more coti, man if conftantly planted in the, 
ufual very imperfect manner. 

The greateft obftacle to this mode of managing a 

o o o 

fmal! farm (fay from 20I. to 6ol. per annum) is, 
the confined or narrow circumftances of the occu¬ 
piers of fuch far* Is. In general their capitals are 
much too final! to carry on their bufinefs to any 
advantage in the prelent mode of management j but 
the mode recommended w^jiid require an increale 
of capital to the tune of 2col. or 300I. Lefs than 
4ccl. would not ftock a farm in this way of 6cl. per 
annum at any rate; but a capital of 500I. would be 
vaftly more convenient, and indeed much more to 
the farmer’s advantage. 

If the improvements propofed are fo interefting 
to the individuals immediately concerned, how very 
important are its effefts in a political view, as itre- 
fpedts the community at large! If eight acres of 
land, by fkill and management, can be rendered as 
productive and as profitable as forty-eight acres, 
whofe natural produce is of a medium value, it is 
virtually in i cafing the extent of territory in a fix¬ 
fold proportion; for if every acre of land could by 
art and induftry be made to yield fix times the 
quantity of produce it does at prefent, the whole 

might 
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might be rendered capable ofj&ipporting fix times 
the number of the prefent inh2B*tfiftts. 

But this is far from being the whole of the ad¬ 
vantage that will accrue from it. It will not only 
increafe the quantity of provifions as aforefaid, but 
it will alfo find abundance of employment for the 
poor labourer and his family. Itashis refpeft dairy 
farms are in a manner^>f no ufe; they afford little 
or no employment at all for the poor labourers. 
Within a few miles of^ne lives a dairy-man, who 
milks conltantly between twenty and thirty cows. 
He has no wife, keeps only one maid-fervant, has 
neither man nor boy to afiift him, and only hires a 
woman in the neighbourhood to affiil in milking 
night and morning, for which he pays her lfd. or 
i6d. per week. . This is his whole expence in the 
management of his dairy; fcarce a tenth part of his 
rent; whereas every arable acre, cultivated with 
potatoes, &c. as above, will coft four or five times 
as much as the rent of the land they grow on. 
What an amazing difference doth this make to the 
poor of a populous country, and alfo to thole who 
muff either find them employment or maintain 
them without any! 

I have often employed a poor family in planting 
potatoes, and alfo in following the plough and 

picking 
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picking them upjBj^n harveftedj a man, his wife, 
and two y'.hildrCTT, 'about 12 or 13 years of age. 
The man' I paid 6s. a week, the woman 3s. and the 
two children 3s. together I2s. A very pretty in¬ 
come for a poor family! At thefe times they ufually 
got them a few clothes j at other times, when 1 had 
no employment for them, they have been often 
obliged to feek relief from the parifh. 

to 

It is certainly a matter of great importance to all 
men in bufinefs, to do all ij^heir power to promote 
the beneficial employment of the poor; it not only 
ferves to alleviate a burthen, which in many places 
is become intolerable ■, but is alfo the fureft means 
of keeping’the poor honefl. Many of them, 1 hope, 
would never have thougni of being otherwife, if 
they had not been fir ft impelled by neceflity; who 
from petty pilferings to get a penny, go on to 
greater thefts, till they too often go to rhe gallows, 
whereas, had they been Conftantly emp.oyed, they 
would have been neither neceffitous nor idle—the 
two grand fources of all the evils they fuffer, and 
the injuries they do to fociety! 

I am, Sir, 

Tour moft obedient fervant. 

North - Bockhamptorty JOSEPH WIMPEY. 

Nov. 25, 1788. 
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Article I 1 

RefeStions on Drill-Machines, particularly 
fuggefted by an Account of one invented by 
Mr . Barnes. 

[By the fame, to the Secrecy.] 

SIR, 

T Congratulate the publick on Mr. Barnes’s in- 
"*■ vention of a new Dr©-Machine. In Art. xiiv. 
of your 4th volume, he fays, “ Whenever it (hall 
tc be fully before the publick, I flatter myfclf, U will 
“ be found to pofllls, at the pi ice of ten guineas, 
f< at leaf nior* than all the valuable properties con- 
* e tained in othei machines of a >■ uch higher price.” 
li k>. 1 will ,ri •* 1 . a dd, ,1 a*, leaf) rwiiv. rheir 

merit, -ore c > :u'ie ? and but little above 

half their price. 

The benefit accruing -o the publick from im¬ 
provements in agriculture, by means of new inven¬ 
tions to facilitate its operations and reduce its ex- 
pences, mu ft ever be in proportion to^the extendve 
ufe that is made of them ; and thefe again will ever 
much depend upon the eafe and moderate expence 
at which they may be acquired. 


Were 



Were I the inygptor of any machine or imple¬ 
ment in hufba^yj which I had reafon to think 
would^Ze acceptable to the publick, I would fet it 
at a price fo moderate as could be no impediment 
to the fale of it. It may be a queftion, what would 
in this cafe be a moderate profit ? The profits in 
trade, when the returns are not very large, we may 
fuppofe to runSiom 10 to 15 percent. But in this 
cafe, where ingenuity is necefiary as diligence, 
we will fuppofe twice that fum, or fay from 20 to 
30 per cent, would not bftrjenerally thought immo¬ 
derate. On thefe terms, therefore, I fiiould hope, 
every one who had bellowed his time and pains 
with a view to ferve the publick, would, in the large 
demands he might have for his inftruments, find a 
full and fatisfa&ory recompence for his ingenuity, ex¬ 
pence, and trouble, efpecially if, hi the conftruetion, 
his principal object was oeconomy, as far as could be 
made to confift with convenience and utility. 

Had I the pleafure of Mr. Barnes’s acquaint¬ 
ance, I would beg leave to recommend thefe obfer- 
vations to his confideration, being fully perfuaded, 
he would 1 the demand for his machine in pro¬ 
portion to the price j the lower in reafon he makes 
it to the publick, the higher his intereft would rife 
in proportion thereto. I am of opinion, where a 

wan 
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man fells one machine for fifceenyfflineas, he might 
Jell fifty for five guineas each. Vt-n*eafy for every 
inventor, on this fuppofition, to calculah? which 
would be moft for his intereft. 


The excellence of all inventions is meafured by 
the quantity of good they afford the publick. Every 
inftrument or machine, therefore, it ever fo in- 
genioufiy conftrufted, and competent to its intended 
ufe, becomes almoft uielefs, and of very little value 
to the publick, if the pri^cg be fo nigh as almoft to¬ 
tally to obftrucl and prevent the lale of t. It is a 
kind of felo defc, and may be fitly compared 10 a 
law which permits the importation of certain arti¬ 
cles of commerce, upon the payment of r uftoms fo 
immoderate as to all intents and purpofo o amount 
to an effectual prohibition, by which no one is a 
gainer but the illicit trader. 


Here then the ingenious inventor miftakes his 
intereft egregioufiy; he facrifices the virtue of the 
patriot, not to the real but to the imaginary intereft 
of the individual, and fuffers at once both in his 
intereft and his credit. The fureft and moft du¬ 
rable patent is moderation of price; tl^fe that are 
purchafed confine and reftrain the fale, but reafon- 
able prices encourage and promote it, whatever be 
the commodity at market. 


Immoderate 
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Immoderate t^s are ever unfriendly to trade, 
and heavy charfc/Wl exorbitant cxpences are not' 
lefs fo $3 fcience and the arts. Ingenuity, even 
mere pretenfions to ingenuity, are ofien taxed as 
high as any article of commerce. Subfcriptions 
for thoufands and tens of thou funds are propofed 
and tendered to the publick, with as much eafe, un¬ 
concern, and fiflfinels of features now, as the mod 
hardy veteran would have fired to have offered for¬ 
merly for fives and for fifties. But this is an age in 
which credulity is becom^pidemical, and the al¬ 
chemy and empiiifm of Ben Johnson’s days are fad 
gaining ground under another denomination, and in 
a different form. Should a comick genius arife of 
equal humour and parts, he might now find as ample 
a field of impofture to range in as ever difgraccd that 
poet’s times. The fureft and mod effectual means 
of promoting and extending knowledge for the ge¬ 
neral benefit of the publick, is to render it attainable 
on the eafieft and lead expenfive means poffible. 

I hope no proprietor of any machine now in ufe 
will conceive, that any thing is here meant inimical 
to his intend It is the writer’s fincere wifh, that 
matters might be fo ordered, as to render the inte- 
red of the proprietors compatible with that of the 
publick in general. Should the drill hufbandry be 

generally 
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generally extended, as there feenwmo be good reafon 
to expeft, I will venture to fayr^nv inventions of 
machines for drilling will moft probably Toot appear, 
of a very Ample conftruftion, and at a price fo mo¬ 
derate as will rarely be an impediment to their ufe, 
even among the loweft clafs of farmers. 

I have been for fome years p r 3 a confiderable 
fpeculator in this bufinds, and have ufed many in¬ 
ventions for performing this mode of planting, 
hoping to find the eafiefl^ cheapeft, and moft oeco- 
nomical manner poflible. However, I am not able 
to determine the precife manner of planting, fo as 
to produce the moft beneficial crops for any feries 
of years in fuccefilon. I call that the moft bene¬ 
ficial crop, which produces the greateft nett gain 
upon any given, quantity of land, for any given 
term of years. 

For this ptirpofe I have fowed this feafon feveral 
fields of wheat in drills of very different diftances, 
and in different modes. Some were Town in rows 
of 18 inches diftance with a hand-machine, with 
which at this diftance a day-labourer fowed from 
four to fix acres a day, which was Onpletely co¬ 
vered with one tine of the harrows. This fimple 
machine was made by a country carpenter under my 
dirc&ions, and coft only half a guinea. Other fields 

I have 
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I have planted i^very different manner, which 
indeed, for the KUrlaft years, has been my ufual 
cuftom. The land being well ploughed, I throw it 
into fmall ridges with three bouts of the plough. 
The diftance then from the middle of one furrow 
to that of the next is about four feet fix inches. 
The top of the ridge about a yard wide, and the 
breadth of the /urrovv 18 inches. On the tops of 
the ridges I p/ant three rov/ of -urn, at the diftance 
of ten inches from each other. This is performed 
with a machine which mf^es the channels, drops 
the corn, and completely covers it, at one operation. 
This machine was made by the fame workman as 
the former, and did not coft me more than about 
30s. This inftrument performs extremely well, the 
the corn is come up very regularly, the rows per¬ 
fect, and the partitions clean. The firft machine 
will fow Angle rows at any diftance, and any feed 
from a horfe-bean to a turnip-feed. 

The other inftrument will fow one, two, three, 
or five rows on each ridge, and any fort you pleafe. 
This laft, however, is capable of improvement, and 
when made C. complete as can be defired, I think 
cannot exceed two guineas and a half. Thefe are 
the fads on which I ground my predidion; that 
the time will come when the price of inftruments 

for 
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for this mode of planting will heno impediment 
the general ufe of them, if thwreijde of sraftice 
fhould ever prevail. But I poftpone any ;uiA-atioi* 
till I am better fatisfied of the moft profitable me¬ 
thod of planting. 

I am. Sir, 

Your moft obedient ferva.hr, 

North-Bockhamptony JOSEPH WIMPEY. 
Feb. 14, 1789. 


[Mr. Wimpev’s reflections on Drill-Machines contain 
much important truth—and as fuch, the Committee could 
have no inducement to withhold them from the publick. 
On the contrary, the^ are inferted as a frefh proof of the 
eftimation in which his correfpondence on experimental 
hufbandry is held: but while the Committee agree with 
Mr. Wimpey on the inventing fmall, Ample, and cheap 
machines for fmall farmers, they are of opinion, that the 
expence of large and mafterly pieces of mechanifm, is a 
fmall object in comparifon with the advantages of greater 
expedition on a large fcale of farming.] 
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-^•'Article V. 

Prefa$ry Remarks ; Hints rcfpeSting Potatoes , 
a Machine for brutfing Furze, and a Plan for 
improving the Wool of this Country. 

[By Dr. J. Anderson, to the Secretary.] 

Sir, 

S OME time ago I did Aiyfelf the honour to write 
to you, acknowledging the receipt of the letter 
and parcel you were fo £lhd to fend to me, and 
giving fome anfwer to Mr. Anstie’s queries re- 
Jpe&ing Wool, which 1 hope you received. 

Along with this you will receive fome obferva- 
tions on the management of the dairy, particularly 
with regard to the making of butter, which are the 
refult of experience; and I lhall be happy if the 
members of your fociety will accept of this as a 
teftimony of my gratitude, and a proof of my de¬ 
fire to forward, as far as in me lies, the beneficent 
views of your inftitution. 

I have iC. Jw more experiments on potatoes, thaf 
are nearly ready for being communicated; among 
other difcoveries, the refult of tbele experiments is 
a method of rearing potatoes fo as to have them at 

any 
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any feafon that may be want^p^t a very fmall 
texpence. I had potatoes laft feafon wif^ut a(hy 
fore of cover, as large as to weigh from two to rhree 
ounces each, by the firft of May. If you think the 
communication of this procefs will be agreeable to 
the fociety, I fhall fend an account of it. It never 
has been yet deferibed in any, publication that I 
have yet heard of. 

J 

I obferve, among the premiums for laft year, one 
is offered for a model a machine for bruifing" 
whins [furze] as food for cattlej I have made ufe 
of a machine of that fort, on a farm I have in Aber- 
deenfhire, for many years paft, which anfwers the 
purpofe very well. By the help of an old horfe of 
little value, it can be made to bruife enough for forty 
head of full-grown beafts, were they to eat nothing 
elfe. I meant to have lent a model of it, but as it is 
probable you may already have got one, I deferred 
executing it, till I fhould hear from you whether you 
had got one or not. I have alfo cultivated furze 
as food for horfes and cattle with great profit. 

In revolving Mr. Anstie’s queries i" my mind, 
and frequently thinking of the benefits tufs country 
might in time derive from being poflefled of a very 
fine kind of wool of her own produce; and the 
convenience {he in certain refpe&s poffeffes above 
Vol. Y. F all 
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all other nation^g^ ^improving the quality of her 
wool tOjidegr&uiat never yet has been known in 
Europe!'I have often wilhed it were poflible to find 
a few gentlemen who were willing to aflociate them- 
feires into a fociety, (or the exprefs purpofe of im¬ 
proving the quality of Britifh wool. I would pro- 
ppfe that it fliould be done fomewhat on the plan of 
your Society, or the Society of Arts in London, 
where a fmall annual fubfcription only is required 
from each member, with liberty to withdraw it when 
they may think proper. CM'he bufinefs to be ma¬ 
naged by a committee, chofen out of their own 
number. Should Mr. Anstje, or any other public- 
fpirited gentleman in your neighbourhood, think it 
probable, that fuch a thing, if propofed, would be 
likely to take place, I fhould explain the principles 
on which it might be conduftedj and demonftrate 
the praflicability of it. I could be confident (with¬ 
out having communicated this plan to his Grace) 
that the Duke of Argyle, whofe concurrence would 
be of great ufe for perfefting the plan, would not only 
countenance, but liberally forward the undertaking. 

I am, Sir, 

u 

Your moft obedient fervant, 

Cotfitld, near Edinburgh, JAMES ANDERSON. 

Feb. 4,1789. 
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Article VI. 

On the Management of the Dairy , particularly 
•with refpeSl to the making and curing of 
Butter. 

[By J. Anderson, LL.D. F.R.S. F.S.A.S.J 

W HEN a dairy is e^abliffied, the undertaker 
may fometimes think ic his intereft to ob¬ 
tain the greateft poffible rjUfintity of produce, fome¬ 
times it may be more beneficial for him to have it 
of the fineft quality, and at other times it may be 
neceflary to have both thefe objects in view, the one 
or the other in a greater or lefs proportion; it is 
therefore of importance he*fhould know how he may 
accomplifh the one* or the other of thefe purpofes, 
in the eafieft and moft diredt manner. 

To be able to convert bis milk to the higheft 
poffible profit in every cafe, he ought to be fully 
acquainted with every circumftance refpedting the 
manufacture both of butter and of cheefe; as it 
may in fome cafes happen that a certain*Dortion of 
that milk may be more advantageouflyconverted 
into butter than into cheefe, while another portion 
of it would return more profit if made into cheefe. 
It is not, however, intended in the prefent efl'ay to ' 
F a enter 
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enter into thk' >% di fcuflion. Here , it is only 
propo^f* to treat of the manufacture of butterj 
leaving the fubjeCt of cheeie-making to fome other 
perfon to treat of, who is more converfant in that 
department than the author of this effay. 

The firft thing to be adverted to in an underta¬ 
king of this nature is, to choofe cows of a proper 
fort. Among this clafs f f animals, it is found by 
experience, that fome kinds give milk of a much 
thicker confidence, and<s ’cher quality than others; 
nor is this richnefs of quality neceffarily connected 
with the fmallnefs of the quantity yielded by cows of 
nearly an equal fize; it therefore behoves the owner 
of a dairy to be peculiarly attentive to this circum- 
ftance. In judging of the value of a cow, it ought 
rather to be rhe quantity and the quality of the 
cream produced from the milk of a cow in a given 
time, than the quantity of the milk itfelf. This is 
a circumftance that will be fhewn in the future to 
be of more importance than is generally imagined. 
The fmall cows of the Alderney breed afford the 
richeft milk hitherto known; but individual cows 
in every ^untry may be found, by a careful felec- 
tion, that afford much thicker milk than others; 
thefe therefore ought to be fearched for with care, 
and their breed reared with attention, as being pe¬ 
culiarly valuable. 


Few 



' Few perfons who have had ai$^teperience at all 
kin the dairy way can be ignoran^nowever^iat in 
comparing the milk of two cows, to judge of their 
refpe&ive qualities, particular attention muft be 
paid to the time that has elapfed fince their calving;' 
for the milk of the fame cow is always thinner 
foon after calving, than it is afterwards; as it gra¬ 
dually becomes thicker, though generally lefs in 
quantity, in proportion db the time the cow has 
calved. The colour of the milk, however, foon 
after calving is richer tHKi it afterwards becomes; 
but this, efpecially for the firft two - weeks, is a 
faulty colour that ought not to be coveted. 


To make the cows give abundance of milk, and 
of a good quality, they muft at all times have plenty 
of food. Grafs is the beft food yet known for this 
purpofe, and that kind of grafs which fprings up 
fpontaneoufly pn rich dry foils is the beft of all.* 

F 3 ^ 

* So little attention has hitherto been bellowed on this fubjedl, that I 
do not know of any fet of experiments that have ever yet been made, 
with a view to afcertain the effedls of any of the natural grafles that 
fpontaneoufly fpring up in abundance on our fieliljkither on the 
quantity or the quality of the milk of cows, and few mat have been 
attempted even with regard to thofe plants that have been cultivated by 
art as green forage for them; though it be well known that fome par¬ 
ticular kinds of plants ftrongly affefl the talte, and alter the quality of 
particular produdls of milk. It is indead, in all cafes,- confidently 

afierted, 
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If the temperatp-^pf the climate be fuch as to per¬ 
mit the cows vJ%Jaze at eafe throughout the day* 
they fiKjuld be fuffered to range on fuch paftures 
at freedom; but if the cows are fo much incom¬ 
moded by the heat as to be prevented from eating 
through the day, they ought in that cafe to be taken 
into cool Ihades for proteftion, where, after allowing 
them a propdr- time to ruminate, they fhould be 
fupplied with abundance green food frefh cut for 
the purpofe, and given to them by hand frequently 
in fmall quantities frefh fmd frefh, fo as to induce 
them to eat it with pleafure.* When the heat of 


afllrted, that old paftures alone can ever be made to afford rich butter 
or eheefe. This, however, I know from my own repeated experience 
to be a popular error, as I have frequently i'een much richer butter 
made by one perfon from cows that were fed in the lioufe chiefly with 
cut clover and rye-grafs, than that which was made by others, where 
the cows were fed on very rich old paftures. Mankind are in general 
difpoled to throw the blame of every failure upon fome cirrumftance 
that does not refledl on themfelvcs as bad managers. Hence it is that 
the grafs of a farm is often blamed for the want of richnefs of the butter 
produced upon it; when, if the circumftances were fully inveftigated, 
it would he found to be occafioned by the unlkilfulnefs of the dairy¬ 
maid, or the want of attention in the choice of proper cows. 

* In very warm climates, where the heat is extremely opprefllve to 
cows, and the flies are exceedingly troublefome, feeds open on one 
fide, the rootjT%ig only fupported there by pillars, would not afford 
them fuch effeLual feelter as they would require. In thefe cafes, the 
feeds fhould be walled up on both Tides, and be left open only at the 
two ends, which, if properly placed, would produce a continued Jlream 
of air throughout the whol$ building, that would prove highly falutary 
to the cattle. 


the 



[ 7 * 1 

the day is over, and they cagggjipain abroad with 
cafe, they may be again tu?B 3 ?Rnto rj« pafture, 
where they fhould be allowed to range with freedom 
all night during the mild weather of fummer. 

Cows, if abundantly fed, fliould be milked three 
times a day during the whole of^he fummer fea- 
fon;* in the morning early, at noon, and in the 
evening, juft before r%ht-fall. In the choice of 
perfons for milking the cows, great caution (hould 
be employed; for if thU operation be not carefully 
and properly performed, not only the quantity of 
the produce of the dairy will be greatly diminilhed, 
but its quality alfo will be very much debafed; for 
if all the milk be not thoroughly drawn from a cow 
when flie is milked, th'at portion of milk which is 
left in the udder feems to be gradually abforbed 
into the fyftem, and nature generates no more than 
to fupply the wafte of what has been taken away. 


* If rows be milks d only twice in the day [54 hours] while they 
hare abundance of i'ucculent food, they will yield a much fmaller quan¬ 
tity of milk in the fame time than if they be milked three times. Some 
attentive obfervers I have met with think a cow in thefe circumflanccs 
will give nearly as much milk at each time, if mi^d three times, as 
if ihe were milked only twice. This fa< 3 , howev^Ras not, that i 
know of, been afeertained by experiment. There can be no doubt but 
they give more, how much is not afeertained j nor whether it would 
be advantageous in any cafe to milk them four times, or oftencr 5 or 
what efiedt frequent milking produces oa the quality of the milk. 


If 



[ * 7 * 1 

If this leffened entity be not again thoroughly 
drawn off, it oL^Jns a yet farther diminution of 
the quantity of milk generated; and fo on, it may 
be made to proceed in perpetual progreffion from 
little to lefs, till none at all is produced. In ftiort, 
this is the p raft ice in all cafes followed, when it is 
meant to allow a cow’s milk to dry up entirely with¬ 
out doing her Ifart. In this manner, therefore, the 
profits of a dairy might be^wonderfully diminifhed ; 
fo that it much behoves the owner of it to be ex¬ 
tremely attentive to this ^rkcumftance, if he wifhes 
to avoid ruin. It ought to be a rule without an 
exception, never to allow this important department 
to be entrufted, without controul, to the manage¬ 
ment of hired fervants.* Its importance will be 
ftill more manifeft from what follows: 

In the management of a dairy, the following pe¬ 
culiarities refpecting milk ought to be very particu¬ 
larly adverted to} fome of them are, no doubt, 

• Cows lhould always be treated with great gentlenefs, and Toothed 
by mild ufage, efpecially when young and tickliih, or when the paps 
are tender; in which laft cafe, the udder ought to be fomented with 
warrti water before miiking, and touched with the greateil gentlenefs, 
otherwife the ra»t t will be in danger of contracting bad habits, be¬ 
coming ftubboW. ’-and unruly, and retaining her milk ever after. A 
cow never lets down her milk pleafantly to the perfon lhe dreads or 
diflikes. The udder and paps lhould always be walhed with clean 
water before milking; but care lhould be taken that none of that 
water be admitted into the milking pail. 


known 
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known in part to attentive l^^^ives, but they 
never yet, I have reafon to belnWrhave h^en ad¬ 
verted to as their importance defcrves j and. by 
many have never been thought of at all. I put 
them down in the form of aphorifms, that they may 
be the more adverted to, and the eafier retained. 

Aphorism I. 

Of the Milk that is drauHu from any cow at one time, 
that which comes off at the firft is always thinner , 
and of a much worfe futility, than that which comes 
afterwards, and the richnefs goes on continually in- 
creajing to the very laft drop that can be drawn from 
the udder at that time. 

Few perfons are ignorant, that milk which is 
taken from the caw laft of all at milking, which in 
this country is called Jlroakings, is richer than the 
reft of the milk—but fewer ftill are aware of the 
greatnefs of the difproportitm between the quality 
of the firft and the laft drawn milk from the fame 
cow at one milking. The following faffs refpefting 
this circumftance were afcertained by me many 
years ago, and have been confirmed teunany fubfe- 
quent experiments and obfervations. 

Having taken feveral large tea-cups exa&ly of the 
fame fize and fhape, one of theie tea-cups was filled 



at the beginnino*p|ihe cow milking, and the others 
at regular interawHill the laft, which was filled withi 
the d^gs of the ftroakings. Thefe were each 
weighed, the weight of each cup being fettled fo as 
to afcertain that the quantity of milk in each was 
precifely the famej and from a great number of 
experiments, frequently repeated with many diffe¬ 
rent cows, the fefult was in all cafes thus : 

The quantity of cream obtained from the firft 
drawn cup was, in every^nfe, much fmaller than 
from'that which was laft drawn j and thofe between 
afforded lefs or more, as they were nearer the be¬ 
ginning or the end. It is unneceffary here to fpe- 
cify thefe intermediate proportions j but it is proper 
the reader fliould be infornjed, that the quantity of 
cream obtained from the laft-drawn cup, from fome 
cows, exceeded that from the firft in the proportion 
of fixteen to one. In other cows, however, and in 
particular circumftances, the difproportion was not 
quite fo great; but in no cafe did I find it fall ftiort 
of the rate of eight to one. Probably, upon an ave¬ 
rage of a great many cows, it might be found to run 
as ten or twelve to one. 

idly. The difference in the quality of the cream, 
however, obtained from thefe two cups, was much 
greater than the difference in the quantity. In the 

firft 
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firft cup the cream was a th^wteugh film, thinner 
and perhaps whiter than tW*Prper on which I 
write} in the laft, the cream was of a truck tmty- 
rous confiftence, and of a glowing richnefs of co¬ 
lour, that no other kind of cream is ever found', 
to poffefs. 

’ zdly. The difference in the ^fcdity of the milk 
that remained after tbj cream was feparated, was 
perhaps ftill greater than either in iefpe£t to the 
quantity or the qualinj^jf the cream. The milk in 
the firft cup was a thin bluifh liquid, like as if a 
very large proportion of water had been mixed with 
ordinary milk; that in the laft cup was of a thick 
confiftence and yellow colour, more refembling 
cream than milk, both in tafte and appearance. 

From this important experiment it appears, that 
the perfon who, by bad milking of his cows, lofes 
but half a pint of his milk, lofes in fad: about as 
much cream as would be afforded by fix or eight 
pints at the beginning, and lofes befides that part 
of the cream which alone can give richnefs and 
high flavour to his butter. Many c^r ufeful co¬ 
rollaries may be drawn from it, which I do not at 
prefent ftop to enumerate. Some of them will 
occur in the fequel. 

Aphorism 
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30 RISM II. 

If milk bt+ut up in a dijh , and allowed to Jland till it 
throws up cream, that portion of cream which rifes 
firft to the furface is richer in quality , and greater in 
quantity , than what rifes in a Jecond equal portion of 
time; and the cream that rifes in the fccond interval 
of time is greats ■ in quantity and richer in quality 
than that which rifes in a third equal fpace of time ; 
and that of the third than the fourth , andfo on, the 
cream that rifes decreafes ti±>quantity , and declines in 
quality continually, as long as any rifes to thefurface. 

My experiments not having been in this cafe 
made with fo much accuracy as in the former, I 
have not been enabled to afcertain the difference in 
the proportion that takes place in equal portions of 
time; but they have been fo often repeated as not 
to leave any room to doubt the fa£t; and it will be 
allowed to be a fa£t of no fmall importance in the 
management of the dairy. It is not certain, how¬ 
ever, but that a greater quantity of cream may upon 
the whole be obtained from the milk by taking it 
away at different times, but the procefs is fo trou- 
blefome as to be counterbalanced by the in- 
creafed quantity obtained, if indeed an additional 
quantity be thus obtained, which is not as yet 
fully pertain. 


Aphorism 
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Aphorism 

Thick milk always throws up a -/mailer floortion of 
the cream it o.Hually contains to theJurface> than milk 
that is thinner , but that cream is of a richer quality ; 
and if water be added to that thick milky it will afford 
a confidcrably greater quantity of cream than it would 
ha ve done if allowed to remain p^e; but its quality 
is at the fame time greatly debafed. 

This is a fa£t that every perfon attentive to a 
dairy mult have remaned; but I have never heard 
of any evoeriment that could afcertain either the 
precife ' u of the increafed quantity of cream 
that - 1 - be obtained, or of the ratio in the 

d c;u quality; i-ut it afeertains the effc&s 

ar I-ait of .raxing water with the milk in a dairy; 
and the knowledge of this fact will enable attentive 
perfons to .oilow that practice which they think will 
heft promote their owr intereft. 

o*.. r .V. 

Milk which is put into a bucket or other proper veffcl, 
and carried in it to any confderable diflance, fo as to 
be much agitated and in part cooled^fore it be put 
into the milk-pans to fettle for creamy never throws 
up fo much nor fo rich creamy as if the fame milk 
bad been put into the milk-pans direftiy after it 
was milked. 

Ia 
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In this cafe, ig jiJieved the Jois of cream will 
be nearly^'; proportion to the time that has elapfed, 
and the agitation it has fuftained after being drawn 
from the cow. But I am not as yet in pofleflion of 
'.any experiments that fufficiently afcertain how 
much is to be afcribed to the time, and the agita¬ 
tion, taken fepar^fly. On every branch of agri¬ 
culture we find experiments wanting at each ftep 
we advance in our enquiriel. The labours of no 
one mrp can complete the whole} but it is the duty 
of every enquirer to point ^out as he goes along 
where they are wanted. 

From the above fadts the following corollaries 
feem to be clearly deducible: 

\Jl. It is of importance that the cows Ihould be 
always milked as near the dairy as poflible, to pre¬ 
vent the necefiity of carrying and cooling the milk 
before it be put into the difhes; and as cows are 
much hurt by far-driving, it mufi: be a great ad¬ 
vantage in a dairy farm to have the principal grafs 
fields as near the dairy, or homefted, as poflible. 

idly. The ^dfice of putting the milk of all the 
cows of a large" dairy into one veflel, as it is milked, 
there to remain till the whole milking be finifhed be¬ 
fore any part of it is put into the milk-pans, feems 
to be highly injudicious, not only on account of the 

lofs 
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lofs that is fuftained by agitat^|||d cooling, but 
alfo, more elpecially, becaufe it prevents owner 
of the dairy from dlftinguifhing the good from the 
bad cow’s milk, fo as to feparate thefe from each" 
other, where it is neceffary. He may thus have the 
whole of his dairy product greatly debafed by the 
milk of one bad cow, for years ^jgether, without 
being able to difeover it.* A better pra&ice there¬ 
fore would be, to have fhe milk drawn from each 
cow feparately put into the creaming pans asfc >n as 
it is milked, without b^ing ever mixed with any 
other. Thus would the careful dai\ be able on all 
occafions to obferve the particular quality of each 
individual cow’s milk, as well as its quantity, and to 
know with precifion which of his cows it was his 

% 9 

intereft to dilpofe of, and which of them he ought to 
keep and breed from. 

* I once faw a cow that gave milk which could never be made to 
yield any butter at all. though it had the appearance of being very rich 
milk. The perfou who fold that cow had had her feveral years, along 
with a good many others, without having fo much as had any fufpi- 
cion of this peculiarity. It was only difeovered when fhe came into 
the pofleflion of a perfon who had but one cow. 

f I beg leave here to adopt a provincial word, which is ftronglv ex- 
preflive, and much wanted in the Englifh languagc^Pffa/, or dei, in 
Aberdeenihire, denotes the perfon who has the faperintendance of a 
dairy, whether that perfon be male or female. In that fenfe it is here 
employed. Dairy-maid, which is the only Englifh word nearly equi¬ 
valent to it, denotes a perfon of an inferior llation, who, under the fu- 
periatcndance of the former, executes the menial offices of the dairy. 

y/y- if 
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2dly. If it _jided to make butter of a very 

fine quaJjfi, it wiiTbe advifeable in all cafes to keep 
the milk that is firft drawn feparate from that which 
comes laft j as it is obvious that, if this be not done, 
the quality of the butter will be greatly debated, 
without much augmenting its quantity. It is alfo 
obvious, that disqualify of the butter will be im¬ 
proved in proportion to the fmallnefs of the pro¬ 
portion of the laft-drawn if>ilk that is retained, fo 
that thofe who wilh to be Angularly nice in this re- 
fpe< 5 t, will do well to retailF-only a very fmall pro¬ 
portion of the laft-drawn milk. 

To thofe owners of dairies who have profit only 
in view, it muft ever be a matter of trial and 
calculation, how far it is expedient for them to 
carry the improving of the quality of their butter, 
at the expence of diminifhing its quantity. In dif¬ 
ferent fituations, prudence will point out different 
kinds of praftice as moft eligible; and all perfons 
muft be left, after making accurate trials, to deter¬ 
mine for themtelves. It is likewite a confideration 
of no fmall importance, to determine in what way 
the inferior jpailk that is thus to be fet apart, where 
fine butter is wanted, can be employed with the 
greateft profit. In the Highlands of Scotland they 
have adopted, without thinking of the improve¬ 
ment of their butter, a very fimple and (Economical 

practice 



practice in this refpedt. As the rearing of calves 
is there a principal objedt wit^^ farmer, every 
cow is allowed to fuckle her own calf with ^portion 
of her milk, the remainder only being employed in 
the dairy. To give the calf its proportion regu¬ 
larly, it is feparated from the cow, and kept in an 
inelofure along with all the other calves belonging 
to the fame farm. At regular ities the cows are 
driven to the door of the calves’ inelofure, where the 
young ones fail not to^neet them. Each calf is 
then feparately let out, and runs'diredtly to its mo¬ 
ther, where it fucks till 95 e dairy-maid judges it has 
had enough, when Ihe orders it to be driven aWay, 
having previoufly fhackled the hinder legs of the mo¬ 
ther, by a very fimple contrivance, to oblige her to 
ftand ftill. Boys drive away the calf with fwitches, 
and return it to the inelofure, while the dairy-maid 
milks off what was left by the calf. Thus they pro¬ 
ceed till the whole of the cows are milked, and thus 
do they obtain a fmall quantity of milk, it is true, 
but that milk of an exceeding rich quality j which, 
in the hands of fuch of the inhabitants as know how 
to manage it, is manufactured into the richeft mar¬ 
rowy butter that can be any where met with. This 
richnefs of the Highland butter is univeJ^y aferibed 
to the old grafs the cows feed upon in their remote 
glens, but it is in fadt chiefly to be attributed to the 
Voi., V. G pradtice 



practice here deferibed, which has long prevailed in 
thefe regions.* j j^ lthcr a fimilar practice could be 
ceconoflfjnrally adopted elfewhere, I do not take upon 
me to fay, but doubtlefs other fecondary ufes might 
be found for the milk of inferior quality; on fome 
occafions it might be converted into butter of an 
inferior quality*,.on others it might be fold fweet, 
where the fjtu .:.k»i of the farm is within reach of 
a market-town; on other occafions it might be 
converted into cheefes, wkich, by being made of 
fweet milk, would be of a very fine quality if care¬ 
fully made;f and {till othVf ufes might be devifed 

for 


* And perhaps in fome meafure to the nature of the beafl. 

f Tlie making of cheefe has never yet been reduced to feientifical 
principles, and confequently the reafoning relating to it is very incon- 
clufive. It is in general fuppofed that the goodnefs of cheefe depends 
almofi entirely upon its richnefs, by which is 'meant the proportion of 
oily matter, whether natural or extraneous, it contains; nothing how¬ 
ever is more certain, than that this opinion is erroneous. Sometimes 
a very lean cheefe is much better tailed than one that is much fatter; 
and, which will appear to moll perfons ftill more extraordinary, it fre¬ 
quently happens that a cheefe that talks foft and fat, is much leaner 
than one that is hard, dry, and fticky. The mode of manufacturing 
it occafions this, and not the quantity of cream >t contains. It is very 
poflible, by art, to make poor Ikim-milk cheefe afiume the foft buttery 
tafte and appearance, even of cream-cheefes. This fubject, therefore, 
deferves higl^J!' a be more particularly elucidated than it hitherto 
has been. 

Connected as it is with the object difeufled in the text, I beg leave 
to fuggeft the following particulars, as a proper objedt of examination 
and experiment, viz. Is the quantity of calcous matter afforded by 

milk 
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for its application, which I now ftop to 

enumerate.* 

G a 4/^. 'If 

milk neceffarily connected with the proportion of cream that milk con¬ 
tains, or does it depend upon forae other principle not hitherto invef- 
tigated? Without pretending to decide on this queilion, I feel myfelf 
ftrongly inclined to believe it does not depend upon the quantity of 
cream. It is well known that cow’s milk, whi^ always throws up 
more cream, and that of a much Ticker quality .titan ewe milk, does in 
no cafe afford above one half the proportion of cheefe that ewe milk 
does. Nor can this lingular tendRtcy of ewe milk, to yield a great 
proportion of curd, be attributed to its fuperior thicknefs; for cow 
milk can be often had that isthichjjj and richer than ewe milk, but it 
always affords a much fmaller proportion of curd. Fromthefe confi- 
dcrations, it is not impoflible, but it might be found upon a careful in- 
velligation, that the refufe milk, which ought to be feparated from the 
other in making the beft butter, might be equally proper, or very nearly 
fo, for making cheefes, as if no fuch reparation had been made. I 
therefore recommend this as a proper ebjedl of experimental enquiry. 

• 

* I lhall here mention one mode of managing milk, by means of 
which the inferior kinds of it might, on many occafions, clpecially 
within reach of towns, be difpofed of to great advantage. Take com¬ 
mon Hummed milk when it has begun to turn four, put it into an up¬ 
right ftand churn, or a barrel with one of its epds out, or any other 
convenient veffel. Heat fome water, and pour it into a tub that is 
large enough to contain with eafe the veffel in which the milk was put. 
Set the veffel containing the milk into the hot water, and let it remain 
there for the fpace of one night. In the morning it will be found that 
the milk hath feparated into two parts, a thick cream-like fubftance 
which occupies the upper part of the veffel, and a thin ferous watery 
part, that remains in the bottom; draw off the thin p.K^talled here 
<wigg J by opening a ftop-cock placed for that purpofe clofe above the 
bottom, and referve the cream for ufe. Not much lefs than the half 
of the milk is thus converted into a fort of cream, which, when well 
made, feems to be as rich and fat as real cream itfelf, and is only 
diftinguifhable from that by its foumefs. It is eaten with fugar, and 

eftccmcd 
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4tbly. If the of the butter be the chief ob¬ 
ject: a tailed to, ft frill be neccfiary not only to fc- 
- parate the firfl from the laft drawn milk, but alfo to 
take nothing but the cream that is firfl: feparated 
from the bed milk, as it is this firft rifing cream alone 
that is of the prime quality. The remainder of 
the milk, which will be ftill fweet, may be either 
employed for the purpofe of making fweet milk 
cheefes, dr it may be alleged to Hand to throw up 
-cream for making butter of an inferior quality, as 
circumftances maty diredte 

$tbly. ^rom the above fads, we are enabled to 
perceive that butter of the very bed poflible quality 
can only be obtained from a dairy of confiderable 
extent, when judicioufly managed; for when only a 
very fmall portion of each cow’s milk can be fet 
apart for throwing up cream, and when only a very 
fmall proportion of that cream can be referved as 
of the prime quality, it follows, that, unlefs the 
quantity of milk were upon the whole very confi-, 
derable, the quantity of prime cream produced 
would be fo fmall as to be fcarcely worth the while 
for manufi'(during feparately. 

efteemed a great delicacy, and ufua!!y fells at double the price of frefl* 
unfkimmed milk. It requires pra&ice, however, to be able to make 
this nicely; the degree of the heat of the water, and many ether cir- 
cumlta saw, greatly affefting the operation. Thefe things practice bell 
difeovers. 

hthly. From 
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6tbly. From thefe premifesa'^^W are alfo led to 
draw another conclufion, extr?nWy different from 
the opinion that is commonly entertainecron mis 
fubjedj viz. That it feems probable that the very 
beft butter could only be with (Economy made in 
thofe dairies where the manufacture of cheefe is the 
principal object. The reafons are obvious:—If 
only a fmall portion of the milk flSluld be let apart 
for butter, all the reft ^nay be made into cheefe 
while it is yet warm from the cow and perfectly 
fweetj and if only that portion of cream which rifes 
during the firft three or four hours after milking is 
to be referved for butter, the rich milk which is left 
after that cream is feparated, being ftill perfectly 
fweet, may be converted into cheefe with as great 
advantage nearly as the'newly-milked milk itfelf. 

But as it is not probable that many perfons could 
be found, who would be willing to purchafe the very 
fineft butter made in the manner above pointed out, 
at the price that would be fufficient to indemnify the 
farmer for his trouble in making itj thefe hints are 
thrown out merely to fatisfy the curious in what 
way butter poffeffing this fuperior d^^e of excel¬ 
lence may be obtained, if they choofe to be at the 
expence; but for an ordinary market, I am fatisfied, 
from experience and attentive ©bf^rvat|po a that if 

G ■ '■•>» * 
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in general about djfijirfi: drawn half of the milk be 
feparated at eacffs$'..dng, and the remainder only 
be let u^i'or producing cream, and if that milk be 
allowed to itand to throw up the whole of its cream, 
even till it begins fenfibly to tafte fourilh, and if 
that cream be afterwards carefully managed, the 
butter thus obtained will be of a quality greatly fu- 
perior to what <£a ufually be obtained at market, 
and its quantity not confid^rably lefs, than if the 
whole of the milk had been treked alike.* This, 
therefore, is the pradtice %it I fhould think rnoft 
likely to. fuit the frugal farmer, as his butter, though 
of a fuperior quality, could be afforded at a price 
that would always infure it a rapid fale. 


• Among other reafons that induced me to feparate about the half of 
the milk, the following may be ftated. Whiift I was employed in 
making the experiments on milk abovementioned, it chanced that 
among my cows there was one which had miffed having a calf that fea- 
fon, and (till continued to give milk, (a cow in thefe circumftances we 
here call a farrow or farm cow.) Her milk, as is not uncommon in 
thefe circumftances, tailed fenfibly fait. On trying the different par¬ 
cels of that milk, however, it was-perceived that the flrft-drawn milk 
was extremely fait to the tafte, and that the laft was perfedlly fweet. 
On an after trial made with a view to afcertain what proportion of the 
milk was fait, it was found that the faltncfs decreafed gradually from 
the beginning, and was entirely gone when nearly one half of the milk 
was drawn off,^ '•'tat all the laft-drawn half of the milk was quite 
fweet. I intended to have tried if other naufeous taftes that fometimes 
affcft milk, fuch as that from turnips, cabbages, &c. were peculiarly 
confined to the firft-drawn milk or not; but other avocations prevented 
rjc from afcertaining this fait. 

From 
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From thefe general oblervagi|||On milk, it is 
neceffary we fhould proceed to particul^ No 
dairy can be managed with profit, unlefs a place 
properly adapted for keeping the, milk, and for 
carrying op the different operations of the dairy, be 
firft provided. The neceffary requifites of a good 
milk-houfe are, that it be cool in fujjimer, and warm 
in winter, fo as to preferve a temperature nearly the 
fame throughout the wh#le year; and that it be dry, 
fo as to admit of being kept clean and fweet at all 
times. As it is on mofi^occafion’s difficult to con¬ 
trive a place within the dwelling-houfe that can 
poffefs all thefe requifites, I would advife that a fe- 
parate building fhould be always eredted, which, 
upon the plan I (hall now defcribe, may in every 
fituation be reared at a very fmall expence, and 
will anfwer the purpole much better than any of 
thofe expenfive ftruftures I have feen, that were 

built by noblemen or gentlemen for this ufe. 

* 

This ftructure ought, if poffible, to be eredled 
near to a cool fpring, or running water, where eafy 
accefs can be had to it by the cows, and where it is 
pot liable to be incommoded by ftagna^water. It 
fhould confift of a range of narrow buildings as in the 
plan;* thatdivifion in the middle, marked A, being 
the milk-houfe properly fo called. The w|lls of this 
• See the plate annexed. 


building 



[ *B ] 

building IhoulcUi^eared of brick, or offtone and 
lime, abound theinfide ; this wall need not exceed 
in thicknefs one brick in length, or if offtone, about 
one foot thick; beyond that, the wall which is full 
fix feet in thicknefs, /hould be made of fod on the 
outfide, and earth rammed firm within that. The 
infide wall of upbuilding may be feven or eight 
feet high in the fide®, on which may be placed the 
couples to fupport the roof, and the walls at the ga¬ 
bels carried up to the height of the couples. Upon 
thefe fliould be laid a roof of reeds, or thatch, that 
ihould not be lefs than three feet in thicknefs, which 
ihould be produced downward till it covers the 
whole of the walls on each fide; but here, if thatch 
or reeds be not in fuch plenty as could be wilhed, 
there is no occafion for laying it t^uite fo thick. In 
the roof, exa&ly above the middle of the building, 
Ihould be placed a wooden pipe of a fufficient length 
to rife a foot or two above the roof, to ferve occa- 
fionally as a ventilator. The top of this funnel 
ihould be covered, to prevent rain from getting 
through it, and a valve fitted to it, that by means of 
a ftrirtg could be opened or fhut at pleafure. A 
Window alf fhould be made upon one fide for giv¬ 
ing light, the ftru&ure of which will be beft under- 
ftood from the fed ion of this part of the building, 
which is *reprefented at Fig. 2. F. G. It is necef- 

fary 



fary to fpecify, however, that tMyaperture fhould 
* be clofed by means of two glazSRfratjies^ne on 
the outfide at G, and the other pn the inuoe at F. 
I prefume it is hardly neceffary to inform the reader, 
that the ufe of this double-fa/h, as well as the great 
Chicknefs of the wall, and of the thatch upon the 
roof, as al fo of the buildings at tbe^end of it, are to 
render the temperature of this apartment as equal 
as po/fible at all feafons of the year, by effe&ually 
cutting it off from having any direct communica¬ 
tion with the external aiH 

The apartment marked B, is intended to ferve 
as a repofitory for the utenfils of the dairy, and a 
place in which they may be cleaned, and put in 
order, to be ready when they are wanted. For this 
purpofe ranges of /helves may be placed all round 
the walls, and tables and other conveniences place 4 
where neceflary. Here the walls are thinner than 
the other, and may be built wholly of brick or 
ftone j nor is there a necefiity for having the thatch 
here fo thick laid on as in the middle divifion. In 
one corner at H, is placed a cauldron of a conve¬ 
nient fize proportioned to the dairy, for warming 
water to fcald the veffels, over a cloftSlrnace, thp 
flue of which terminates in a chimney carried flant- 
ing over the door in the gabel, above which it rifes 
upright, and there emits the ftnoke. 
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The other s^^ient, C, may be employed as a 
kind o^&ore-room, in which the cured butter, and 
other products of the dairy, and fpare utenfils, may 
be locked up, till it becomes convenient to trans¬ 
port them elfewhere.* 

[* 

* If the dairy be filiate Co near a town as that ice could be dilpoied 
of with profit in fummer, it might be very' ufeful to convert this apart* 
ment into an ice-houfe, which would be on many occafions a very con¬ 
venient appendage of the dairy. Ai 1 that would be neccflary in this 
cafe, would be to build the walls inthefame manner, and make them 
of the fame thicknefs, with thofc of |)u apartment A, as marked by the 
dotted lines i, k, 1, m. The thatch being alfo laid on to the fame 
thicknefs. If this were intended, firm pofts of wood ought to be 
placed in the floor, as marked in the plan, n, o, p, q, fo as to form an 
Inner fquare, with an open walk all round of two feet in breadth. 
Within thefe pofts (hould be placed hurdles of a convenient fhape, 
formed of wicker work. The wands of which they are made having 
been all peeled, and previoufly dipped in warm coal tar, to preferve 
them from rotting. Within this fquare is the receptacle for the ice. 
The ice-houfe to be filled by opening the double doors at K.L. which 
ftiould then be elofed, not to be opened till it was again to be filled, 
and the aperture between them to he filled with ftraw rammed firm, 
to prevent the admiflion of air by that means. The ice to be taken 
put occafionally, as it may be wanted, through the milk-houfe. 

Many would he the conveniences the dairy would derive from this 
accommodation, and fm'all the expence. By means of it, the produdls 
of the dairy could be always cooled to t he degree in fummer that Ihould 
be found to give them their greateft perfection. Other, advantages 
might occafio^ijj. be derived by the attentive farmer from this eafily 
obtained accommodation; one of which I ihall here mention: 

Bees in this climate arc found to be a very precarious kind of flock, 
though, where they do thrive, they are extremely profitable. The cir- 
cumftance that chiefly occafions their failure here, is the variablencfspf 
pur climate. In winter we have often mild warm days, little inferior 

t« 



[If chcefe were the objeft of the dairy, another 
( additional building, very difF<*r<®^ conftru&ed, 
would be wanted, which I do not here ipecuy.] 

The fmaller apartments, R and S, are merely 
j^vities formed in the thicknefs of the partition 
wall, that may be employed for any ule that fhalj 
be found convenient, the double %'oors on thefe 
paflages being intended^merely to cut off more 
effe&ually all communication between the external 
air and the milk-houfe, §'hen either the great heat 

to that we experience in fummer; and in the Fpring efpccially, it fre¬ 
quently happens that arwarm morning is fuddenly changed to a nipping 
froft, or fleety rain- During thefe mild intervals in winter, the bees 
are roufed from their fleepy Hate, and being unable to get any food 
abroad, they are under the neceffity of confuming the (lores they had 
provided for themfelves, which beifig foon exliaufled they then periih 
for want. In the fpring alfo, when they are invited abroad by die 
warmth of the weather, they in vain fcarch for flowers from which 
they might derive nourilhmcnt, and are frequently chilled by the cold, 
before they can return to the hive. No mode that can be conceived 
is fo effe&ual to prevent thefe accidents, as that of putting them into 
an ice-houfe in the beginning of winter, where they might be kept til! 
the fpring was fo far advanced as that little danger was to be appre¬ 
hended from bad w'eathcr. During all this time they would remain in 
a ftate of torpor, fo as to have no need of food, and would be ready to 
begin their labours with vigour in the fpring, when the mild weather 
invited them abroad. Some will think that the f col^^an ice-houfe 
would make them periih entirely ; but bees often exjSsnce in Rufiia 
and Poland a degree of cold that is fufficient to freeze even quick- 
filver, without being killed, which is lb much beyond any cold that 
ever takes place in a Britiih ice-houfe, as leaves no room for anxiety 
on that head. 
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or great cold of that may render it neceflary. The 
thatch above fSftcWmall apartments ought to come, 
one fcCt lower within than in the milk-houfe, the 
more effe&ually to bar all communication of air 
from the outer apartments, at the place where the 
couples are placed. When the air is temperat% 
the door at T. may in general be left open to fa¬ 
cilitate the eiftry to and from the milk-houfe on 
ordinary pccafions. All {he doors open as marked 
by the dotted lines. 

Through each of thefe doors, as well as the outer 
doors of the apartments B and C, ought to be made 
an aperture of about a foot fquare, having a fmall 
door exa£Uy fitted to it, that can be opened and 
fhut at pleafure. Over the infide of each of thefe 
apertures fhould be ftretched a piece of fine gauze 
covered with a fine netting of wire, fo that when the 
air was temperate, and the wind blowing in a proper 
direction, by opening thefe little doors, a draught 
of air would be carried through the whole of thefe 
buildings that would keep them fweet and dry, with¬ 
out admitting flies or other vermin. 

The of thefe apartments fhould be neatly 
plaiftered with lime on the infide of the walls and 
cieling. The apartment A at leaft fhould alfo be 
paved with flat ftones, that fhould be raifed fix 

inches 
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inches higher than the furfaceof the ground with¬ 
out, having ianting gutters reach j|go convey water 
or any other liquid that might be accidentally fpilt 
there, (but it is a flovenly dairy-maid who Qabbers 
her floor.) The walls all round fhould be lined 
with (helves of a convenient breadth in ranges one 
above the other, on which the difhes may be placed; 
and in the middle fhould ftand a la%e table, marked 
by the dotted lines on the plan, which if made of 
ftone will be found to £>e more cleanly and conve¬ 
nient than any other arterial. Beneath it a piece 
of the pavement, about a foot in breadth, fhould 
be raifed fix inches higher all round than the level 
of the floor, fo as to form a trough within it for 
holding water, the ufes of which will be afterwards 
fpecified. This bafon may be emptied entirely at 
pleafure, by opaning a hole that allows the water to 
run into the common gutters. 

The intention of all thefe contrivances, it will 
eafily appear, is merely to enable the attentive 
owner of a dairy to keep his milk in a proper de¬ 
gree of temperature, both during the fummer and 
the winter feafon, without much trouble or ex¬ 
pence to himfelf j as any confidera*^ variation in 
the degree of, heat tends greatly to derange his 
operations, and to diminifh the value of the pro¬ 
ducts of the dairy. If the heat be too great, the 

milk 
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milk fuddenly coagulates, without admitting of any 
reparation of thf^eam, and it is fo Ittddenly ren¬ 
dered fl£.r as greatly to marr every operation; if, 
on the other hand, the milk be kept in too cold a 
temperature, the cream feparates from it (lowly and 
with difficulty, it acquires a bitter and difagreeablc 
tafte, the butter can (carcely be made to come at 
all, and when it £ obtained is fo pale in the colour, 
fo fmall in quantity, fo poor to the tafte, hard and 
brittle of confidence, and of fo little value in every 
refpeft, as to bring a very k»w price at the market, 
compared’to what it would have produced had it 
been preierved in a proper degree of warmth. To 
avoid, therefore, as much as poffible, both thefe 
extremes, the milk-houfe, properly fo called, is 
here placed in the centre of .the building, into which 
there is no accefs dire&ly from the open air j nor 
even from the porch, but through a double door, 
one of which ought always to be (hut before the 
other be opened, when either the heat or the cold of 
the weather is excefiive, though at other times this 
precaution may be omitted. The walls of this part 
of the building are made of earth fo thick, and the 
roof of thatch fo thick alfo, as direfted, becaufe it 
is found thtC^ubftances tranfmit heat or cold with 
lcfs facility than any others that can eafily be had, 
fo that a very long continuance either of hot or cold 

weather. 
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weather, would have no fenfible effeft in altering" 
the temperature of this chamber} if it ffiouldat 

'any time acquire a fmall degree of heat % cold 
more than was defirable, and this were correfted by 
artificial means, it would retain that artificial tem¬ 
perature for a long time. Thefe are the advan¬ 
tages propofed to be derived from thisfimple mode 
of conftru&ion. 

Experiments have not jj,et been made to afcertain 
what is the precife degree of heat that is the moft 
favourable for the different operations of the dairy. 
From the trials I have made myfelf, I have reafon 
to believe, that when the heat is from 50 to 55 de¬ 
grees on Fahrenheit’s thermometer, the reparation 
of the cream from milk, which is the moft impor¬ 
tant operation of the dairy, goes forward with the 
greateft regularity*. I am therefore inclined to 
think, that this will be found to be the temperature 
that ought to be aimed at in the dairy; but I do 
not here pretend to decide with a dogmatick pre- 
cifion; a confiderable degree of latitude in this re- 
fpeCt may perhaps be allowable; but from the beft 
obfervations 1 have been able to make, it feems to 
me highly probable, that when the hea*^ceeds 60 
degrees, the operations become difficult and dange¬ 
rous, and when it falls below the 40th degree, they 
can fcarcely be carried forward with any degree of 

ceconomy 



^economy or propriety. Till farther experiments, 
therefor*, fhall pertain this point, we may take it 
as a f* rule, that the heat fhould be kept up, if' 
poffible, between the 50th and 55th degree; and 
to afcertain this point, a thermometer, graduated by 
Fahrenheit’s lcale, fhould be hung up perpetually in 
the milk-haufn, to give notice to the owner of any 
alterations in t|*‘ temperature that might affedt his 
intereft. Luckily it happens that this is very nearly 
about the average temperature that a building, fo 
well fccured as this is from the external air, would 
naturally bear at all leafoifs of the year in this cli¬ 
mate, were it not to be affedtcd by external obje&s. 
But as the heat of the milk, if it were in confulerable 
quantities, would tend in futnmer to a fie ft the tem¬ 
perature of the air, there is no impoffibility but it 
might thus be railed on fome occafions to a higher 
degree tlnn was proper. It was to have at all times 
at hand an eafy cure for this diforder that I wifhed 
to call in the affiftance of the ice-houfe, as a fmall 
quantity of ice, brought into the milk-houfe at any 
time, would quickly moderate the heat to a proper 
degree. In the two fmall chambers adjoining to the 
ice-houfe too, or in the paffages around the ice- 
houfe, thffjinter would be kept even cooler than 
in the milk-houfe itfelf. Other advantages that 
would arife from this fmall additional building will 
appear obvious. 7n 
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In winter, (hould the cold ever become tooigreat, 
it might be occafionally difpelled^ther by placing 
a barrel full of hot water, clofe bunged up, upon the 
table, where it might be allowed to remain till it 
cooled—or fome hot bricks might be employed for 
the purpofe. This I fhould prefer to any kind of 
chaffing-difh, with burning embers in it, as the va¬ 
pour from the coals (which very %oon affefts the 
tafte of the milk)*' woul^ thus be avoided. 

The next objeft that ^demands attention is, the 
utenfils of the dairy. Thefe in general muft, from 
the nature of the bufinefs, be made of wood. But 
of late many perfons, who affeft a fuperior degree 
of elegance and neatnefs, have employed veflels 
made of lead, or of comrpon earthen-ware, for va¬ 
rious purpofes in jthe dairy. But, as the acid of 
milk very readily diflolves lead, brafs, or copper, and 
with thefe forms a compound of a poifonous nature* 
fuch veflels muft be accounted highly pernicious in 
the dairy, and therefore ought to be banifhed from 
it. The fame may be faid of veflels of any of the 
common kinds of earthen ware, which being glazed 
with lead, and the glazing foluble in acid^arc equally 

* Where a houfe it not well accommodated with cellars, it is fuffi* 
ciently obvious that they might be built upon the lame plan, and thu* 
at a fmall expence might be reared, cellars that would be, in every re- 
fpeft, as good as the belt vaults funk deep under ground. 

Vol. V, H improper. 
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improper. Mr^,H ayes has recommended caft-iron 
as a p^per fubmtute for thefei but this metal alfo< 
is foluble in acids; and though the folution be not 
poifonous like the others, yet, as it may affcft the 
tafte of the produfts of the dairy, and render their 
medical qualities different from what they would 
naturally have been, the ufe of thefe alfo fhould be 
laid afide. In fhort, excepting vefiels of true por¬ 
celain, or glafs, which a*? greatly too expenfive, 

1 know of none that could be with propriety fubfti- 
tuted for wooden vefiels/ in the dairy. Ciiina or 
glafs vefiels, however, for obvious reafons, can 
never come into general ufe in the dairy; nor will 
the fenfible hufbandman ever think of any other 
than wooden difhes for his milk; as thefe, if pro¬ 
perly managed, can be kept as fweet and pure as 
the imagination can conceive. This faft is fo ge¬ 
nerally known as to render wooden dairy utenfils 
common in mod parts of the country, fo as that 
they can be readily procured every where of a pro¬ 
per quality, and form of conftru&ion, and therefore 
nothing more on this fubjeft need be here faid. 

The cwaning difhes (fo I call the vefiels in which 
the milk is placed for throwing up cream) when 
properly cleaned, fweet, and cool, are to be filled 
with the milk as foon after it is drawn - from the 
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cow as poffible, having been firftftrained carefully 
through a clofe ftrainer, formed W a large^ooden 
bowl with a hole at the bottom covered with a very 
clofe fieve of fine wire, (filver wire is belt) or hair 
web woven for that purpofe j or thin cloth of any 
kind, (I ihould always prefer the wire, as moll: du¬ 
rable and cleanly) fo as to keep bacj^ hairs, &c. that 
may accidentally fall from the cow. Thefe dilhes 
Ihould never exceed three inches in depth, whatever 
be their other dimenfions; and if the plan recom¬ 
mended above of fepa&ting the milk into two 
parts, and of keeping each cow’s milk by itfelf^ 
lhall be followed, it would be convenient to have 
them made of fuch dimenfions as to contain about 
one and a half or two gallons Englilh. As foon as 
they are filled they are to* be placed on the fhelves 
in the milk-houfe,* where they Ihould be allowed to 
remain perfectly undifturbed till it be judged expe¬ 
dient to feparate the cream from them. 

The length of time that ihould elapfe before the 
cream be feparated, will depend upon the degree 
of heat at the time, and the particular views of the 
owner of the dairy. In a moderately warm tempe¬ 
rature of the air, if very fine butter be tended, it 
Ihould not be allowed to ftand more than fix or 
eight hours. For ordinary good butter it may iafely 
be'let ftand twelve hours, or more; but where the 
H 2 dairy 
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dairy is fo large as to afford a fufficient quantity of 
cream, ^-pd where the very belt butter is intended, 
(the milk being to be converted to fome other ufe 
while yet iweet) it may be feparated after ftanding 
only two, three, or four hours. 

When the cream is to be feparated, the milk-pan 
/hould be take/from the fheif, and placed on the 
table. The cream is then to be feparated from the 
edges of the veffel, to which it firmly adheres, by 
means of a knife with a Ijlunt edge provided for 
that ptirpofe, (the blade formed either of pure filver 
or of fine ivory) which fhould be made to run 
round the edges of the whole. The cream is then 
to be carefully drawn towards on" fide by n cans of 
a fkimming-difh, and then lifted up with great 
nicety fo as to take the whole without any of the 
milk, if poffible. This requires a dexterity of ma¬ 
nipulation* that can be acquired by practice alone; 
but it is of great importance to the fuccefs of the 
dairy that it be "’ell done, for if any part of the 
cream be left, the quantity of butter will be dimi- 
nifhed, and if any part of the milk be taken, its 
quality will be debafed. The wooden fkimming- 
didles ctMfmonly employed, feem not to be fo 

* This may be accounted a cramp word, but it exprefles the idea in- 
tendcd.ro much better than operation or proceft, or any other word in 
eornmon ufe, that I could not think of rejecting it; and hope it will 
foon come to be as generally ufed as any other word in the language. 

handy 
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handy for this purpofe as could be wiihed. An 
improvement on this apparatus n^Jht be f^gefted, 
but this I decline at prefent to enlarge upon. 


When the cream is thus obtained, it ought to be 
immediately put into a velTel by icfelf, mere to be 
kept till a proper quantity be collected for being 
nude into butter: and no vefii% can be better 
adapted for that purpofe than a firm neat-made 
wooden barrel, in fize proportioned to the extent of 
the dairy, open it one ejd, witn a lid exadtly fitted 
to dole k, ‘n rfie under part of this veffel, dole to 
r \ oe placet' a cock or fpigot, for 
crawirr live to Linv any thin lerous part 

of titi.. ]\ la ;aitce to be there generated; 

for fhould *h._ ». .-wet’ to remain, it acts upon 

;nc cream : a { werful manner, and greatly di- 
niinifiv the richnefs of the quality of the butter. 
The infide of the opening of the barrel fhould be 
covered with a bit of clofe fine wire (Inver) gauze 
netting to keep back the cr am, nik. *V fenm 
is allowed to pafs; a no the oc. cl on its Hand fhould 
be inclined a little forward in the top to allow the 
whole to run off. 


Many perfons who have had little experience in 
the dairy believe, that no butter can be of the fineft 
quality, except that which has been made from 
H 3 cream 
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cream that has not, been kept above one day; but 
this is ^ery greSc miftake. So far indeed is this 
opinion from being well founded, that it is in very 
few cafes that even tolerably good butter can be ob¬ 
tained from cream that is not more than one day 
old. The feparation of butter from cream only 
takes place after^the cream has attained a certain de¬ 
gree of acidity. If it be agitated before that acidity 
has begun to take place, notbutter can be obtained, 
and the agitation mud be continued till the time 
that that fournefs is produced, after which the butter 
begins to form. In fummer, while the climature 
is warm, the beating may be, without very much 
difficulty, continued until the acidity be produced, 
fo that butter may be got; but in this cafe the 
procefs is long and tedious, and the butter is, for 
the moft part, of a fo ft confiftence, and tough and 
gluey to the touch. If this procefs be attempted 
during the cold weather in winter, butter can fcarcely 
be in any way obtained, unlcfs by the application 
of fome great degree of heat, which fometimes affift? 
in producing a very inferior kind of butter, that is 
white, hard and brittle, with very little tafte, and 
almoft unfi^ r any culinary purpofe whatever. 

The judicious farmer, therefore, will not attempt 
to imitate this pradUce, but will allow his cream tQ 
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remain in the veffel appropriated for keeping it, until 
it has acquired that proper degreed acidity that fits 
it for being made into butter with great eaie, by. a 
very moderate degree of agitation, and by which 
procefs only very fine butter ever can be obtained. 

How long cream ought to be kept before it at¬ 
tains the precife degree of acidity tlllt is necefiary to 
form the very beft butter and how long it may be 
kept after that period before its quality be fenfibly 
diminifhed, has never )\'t, I prefume, been afcer- 
tained by any experiments that can be relied on. 
So little nicety has been obferved in this refpeft by 
practical farmers, even thofe who have a high re¬ 
putation for making good butter, that few of them 
ever think of obferving iny precife rule in this re- 
lpe£t with regard* to the different portions of their 
cream, feeing they in general make into butter all 
the cream they have collected fince the former 
churning, fo that the new and the old is all beaten 
up together; and I can find nothing like a uniform 
rule eftablifhed among them as to the time that 
fhould intervene between one churning and another, 
that being ufually determined by local ^accidental 
circumftances. 1 am, myfelf, inclined to believe, 
that if the cream be carefully kept, and no ferou$ 
matter allowed to lodge about it, a very great lati¬ 
tude 
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tude may fafely be admitted in this refpefh How 
long cream maj^e thus kept in our climate, with¬ 
out rendering the butter made from it of a bad 
quality, 1 cannot fay; but I can fay with certainty, 
that it may be kept good for a much longer time 
than is in general fufpefted, even a great many 
weeks. It is however certain, that cream, which 
has been kept ^iree or four days in fummer, is in 
excellent condition for beiijg made into butter; and 
I am inclined to believe, that from three days to 
feven may be found in general to be the bell time 
for keeping cream before churning; though, if cir- 
cumftances make it neceffary, a confiderable lati¬ 
tude in this refpect may be allowed. 

If, however, it fhould chance that any farmer 
has fuch a quantity of cream as might be worth his 
while to churn once every day, there is nothing to 
prevent him from doing it. He has only to pro¬ 
vide a feparate vefiel for holding the cream for 
each day he means it ihould ftand before churning; 
if three days, three vefiels; if four days, four vefiels; 
and fo on. Thus he might churn every day cream 
of three days old, or of four, or any ocher number 
of days o^ that he might incline. In the fame 
man/ier, if it were found that the cream of two, of 
three,, or of a greater number of days gathering, 
was required to make a proper churning, it might 

be 
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be eafy fo to contrive it as to churn every day, as 
will be obvious to any one who (lift think t^on the 
fubjeft. In this way the operations of a dairy may 
be kept perfeftly regular and eafy.* 

The vefiel in which butter is made, ufually called 
a churn , admits, in the form of it, a confiderablc 
diverfity. The fimpleft that I ha%e feen I fhould 
prefer as the beft, merely .becaufe it admits of being 
better cleaned, and of having the butter more eafily 
feparated from the milk, jhan any of the others j this 
is the old-falhioned upright churn, having a long 
handle with a foot to it perforated with holes, for 
the purpofe of beating the cream, by being moved 
upward and downward by hand. But though, for 
the reafons affigned, I fhould prefer that form of a 
churn, other pepfons may choofe that which they 
like beft, as all the forts, under fkilful management, 
will perform the bufinefs perfectly well. Indeed, if 
the cream be prepared as above directed, the pro- 
cefs of churning will be fo eafy, as to render thofe 
utenfils in general the moft commodious which can 
be moft eafily filled and emptied. 

* Some perrons choofe to chum the whole of without fe« 

parating any part of the cream. In this way they obtain a greater 
quantity of butter, though of an inferior quality. By careful manage¬ 
ment, however, efpecially if a portion of the firit-drawn milk be 
feparated, very good butter may be obtained; hut I think the prac¬ 
tice, on many accounts, is not to be recommended. 


In 
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In the procefs of churning much greater nicety 
is requijyd than n&ft perfons feem to be aware of. 
A few fiafty irregular ftrokes may render the whole 
of the butter of fcarcely any value, that, but for this 
circumftance, would have been of the fineft quality. 
The owner of an extcnfive dairy, therefore, Ihould 
be extremely attentive to this circumftance, and 
ihould be at gredt pains to procure a proper perfon 
for managing this branch oCbufmefs. This perfon 
ought to be of a cool phlegir.atick temper, fedate 
difpofition and character, ar'd ought never to allow 
another perfon, efpecially thofe who are young, to 
touch the churn, without the greateft caution and 
circumfpeftion. Thofe who have been ufed to fee 
cream churned that has not been properly prepared, 
will think, perhaps, that this would be fevere labour 
in a large dairy for one perfon j but nothing is more 
cafy, as to the bodily labour it- requires, than the 
procefs of butter-making, where the cream has been 
duly prepared. 

The butter when made muft be immediately fe- 
parated from the milk, and being put into a clean 
difli, (themoft convenient (hape is that of a (hallow 
bowl) the i^le of which, if of wood, (hould be well 
rubbed with common fait, to prevent the butter 
from adhering to it; the butter Ihould be prefled 
and worked with a flat wooden ladle, or fkimming 

dilb. 
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difh, having a ftiort handle, lb as to force out all 
the milk that was lodged in the caries of th^mafs. 
A confiderable degree of ftrength, as well as of dex¬ 
terity, is required in this manipulation. The thing 
wanted is to force out the milk entirely, with as 
little tawing of the butter as poffible} for if the 
milk be not entirely taken away, the butter will in¬ 
fallibly fpoil in a fhort time, and^if it be much 
worked, the butter will laecome tough and gluey, 
which greatly debafes its quality. This butter is 
in fome places beaten upVay the hand, which I con- 
fider as an indelicate and barbarous practice. 

Some perfons employ cold water in this opera¬ 
tion, which they pour upon the butter, and thus, as 
they lay, wafh it; but this.pradice is not only ufeleis, 
as the butter can* be perfe&ly cleared of the milk 
without it, but alfo pernicious, becaufe the quality 
of the butter is thus debafed in an aftonilhing degree. 
Nothing is fo hurtful in a dairy as water improperly 
ufed, which, if mixed in any way with either milk or 
butter, tends greatly to debafe the quality of the laft. 

When the butter is entirely freed from the milk, 
if it is to be fold fweet, it may be n 3 ble up into 
any form that is mod generally liked at the market 
where it is to be fold. If the heat ihould be fa 
great as to render k too foft to receive the imprefiion 

of 
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of the mould, it may be put into fmall vefiels, which 
may b^.allowet^ti fwim in the trough of cold water 
under the table, but without allowing any of that 
water to touch the butter;* there it will in a Ihort 
rime acquire the neceffary degree of firmnefs, (efpe- 
cially if a little bit of ice ihall have been put into 
the bafon) after which it may be taken out and 
moulded into jiroper form. It fhould then be put 
down, in proper dilhes, upon the ftone border that 
furrounds the trough, where it may be kept cool 
and firm till it be packed up to go to market. 

In every part of the foregoing procefs it is of 
the utmoft importance that the vefiels, and every 
thing elfe about the dairy, be kept perfectly clean 
and fweet, for without this precaution there neither 
can be pleafure nor profit derived from it. This is 
a circumftance fo univerfally admitted, that it may 
feem fuperfluous to take notice of it in this place. 
Yet though this be generally known and admitted, 
and though every perfon who attempts to manage a 
dairy of any fort may intend to have things clean 

* The practice that prevails in many private families of keeping the 
tweet butter -\g water in a cryftal vclfel, and thus ferving it up to 
table, is for tfcriame reafon much to- be cenfured. If coolnefs only i« 
Wanted, it were better to put the butter in a dry glafe, and put that 
into a larger one among water. If it wire taken out of that imme¬ 
diately before it were put upon the table, it would always have finn- 
hefs enough in our climate.- 
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and proper, they may neverthelefs be, in fome cafes, 
at a lofs for the proper way of efi^ting their inten¬ 
tions, or of guarding againft certain evils, v^ich, if 
once allowed to take place in the dairy, will not be 
eafily removed. Some hints,therefore, are fubjoined 
in a note that may be of fervice to thofe who are not 
well acquainted with this department of bufinefs.* 

1 On 


* As foon as the cream is fepasated from the milk, the difhes fhould 
be carried out of the milk-houfe, and immediately emptied, and the 
fkimmed milk applied to the ufes that tlie owner of the dairy judges to 
he molt advantageous to him. As loon after the difhes are emptied as 
poffible, they mull be well wnlhed with fealding hot water, which 
Ihould be kept in readinels for that purpofe; and as the naked hand 
cannot be put among the fealding water, a ferubbing-brafh of a proper 
conftruflion mult he kept in readinefs for that ufe. This may be 
made of a bunch of wire, firmly bound up with llrong packthread, 
where other materials cannot be had; but the fiumps of an old heath* 
befom, after the finall twigs have been worn off, firmly bound toge* 
ther, are found to anfwer this purpofe remarkably well, nor ought any 
thing elfe to be fought for where that can be had, for this is both firm 
and tough, fo as to ftand the work extremely well. 

After the difhes have been thus perfeftly fc aided, pnd thoroughly 
ferubbed in every part, they muft be carefully rinfed with blood-warm 
water, and well feoured by hand with a coarfe linen cloth. They are 
then to be turned down one by one as they are finifhed bottom upwards, 
upon a clean fltelving board to drip. When the whole are gone over 
in this way, the dairy-maid returns to the firft done, and with a dry 
cloth wipes them one by one as dean as poffible. T^yre then placed 
in ranges, fo as to be expofed fully to the adion offfie fun and air on 
the infide, that the whole of the moifture may be dried up as quickly 
as may be; for nothing tends fo foon to deftvoy thefweetneCi that is fo 
de fir able in dairy veffels as for the moifture to be allowed to remain 
long about them. Therefore, in dull foggy weather, when this cannot 

be 
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On fortie occaiions a part, or the Whole, of the 
butter may, pei^ps, be difpofed of freih; but in 

general 

be quickly dried up by the external air, it is ncceflary to do it by the 
aid of fire in the houfe. As foon as the dilhes are thoroughly dried, 
they mull be carried into the fhade, and placed in order on (helves to 
coal, to be in readinefs for ufc when they lhall be again wanted. 

Butfhould the nflrhave been fuffered at any time to remain fo long 
in the difh as to become four, the wood inflantly becomes tainted with 
that acidity, foasto aft as a leaven upon any milk that (hall he after¬ 
wards put into it, which never fails to coagulate without ftparating 
any cream, and can neither be tmpigyed in making butter nor cheefe, 
and is confcquently loft in the dairy. The fealding above deferibed 
is by no means fufficient to remove this deftruftivt taint; and as the 
difhes are totally ufelcfi. till that lie removed, the following more effi¬ 
cacious procefi mull be adopted: . 

Fill the veflel with water fealding hot, and into that put a confider- 
»b!e quantity of hot afhes, and final!' red embers from the fire. Stir it 
about frequently, ferubbing it well in every pjrt with the ferubber. 
Let this remain a coufulerable time; then empty the difh, ferub it as 
ttfual with fealding hot water, rinfing it well with hot, and then with 
cold water. Then fill it to the brim with cold water, better if that 
water can be made to run iuto it in a continued ftream, and flow over 
the brim; let it Hand in this flate ten or twelve hours or more, after 
which wipe and dry it, and if the taint has not been very ftrong, it 
will then be fit for ufe. 

If the afhes of your fire fhould chance to contain very little fait, this 
operation may perhaps not prove cfieftual. In that cafe add a final! 
proportion of j^lthcs along with the embers, &c. or quick-lime may 
be employed along with the potafhes, which greatly adds to their 
deanfing power. But in all cafes where recourfe is had to this procefs, 
take great care that the difhes be well cleaned by the rubber at each 
time; and that cold water be allowed to Hand a coafiderable time in 

them. 
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general it moft be falted before it can be carried to 
market. And as this part of th^tacefs reouires as 
great nicety as any other, a few remarks on the fub- 
je£t fhall be added. 


Wooden veflels are, upon the whole, moft proper 
to be employed for containing falted butter. Thele 
fhould be made of cooper work%very firm, and 
tightly joined with ftrong wooden hoops. It will be 
advifeable to make them very ftrong where cir- 
cumftances permit thereto be returned to the dairy; 
for as it is a matter of confiderable difficulty to fea- 
fon new vefiels fb well as that they fhall not afFeCfc 
the tafte of the butter, it is always advifeable to 
employ the old veflels rather than make new ones, 
as long as they continue firm and found. Oak is 
the beft wood for the bottom, and ftaves and broad 
Dutch fplit hoops are to be preferred to all others, 
where they can be had. Iron hoops fhould be re¬ 
jected, as the ruft from them will in time fink 
through the wood, though it be very thick, and 


them, which fhould be frequently changed, that the whole of the fait* 
may be extracted by it before they be ul'ed again. 

The diihes for holding the cream, ami the ch>^ •. require to be 
fcalded, fcrubbed, rinfed, and dried, after each tim^fiey are ufcd, in 
the fame manner as the milk difhcs; but, as a lour taint is not here fb 
prejudicial, it is not uecelTary to guard fo carefully againfl it as in the 
milk dilhes. But if ever this taint fhould become too ftrong, it may 
be diminifhcd by the procef; above deicribed. 


injure 
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injure the colour of the butter: one iron hoop, 
however, fhoul^'ie put at the top, and another 
below tieyond the bottom, the projection below the 
bottom being made deep for this purpofe. No 
form is more convenient than that of a barrel, un- 
lefs, perhaps, it be that of a truncated cone, with 
the apex uppermoft; as in this cafe the butter never 
can rife from tne bottom, and float upon the brine, 
which it will fometimes dr* in the under part of a 
barrel when brine is neceflltry. But this inconve¬ 
nience may be eafily obvia^d, by driving a wooden 
peg with any kind of a head into the bottom before 
it be filled, as the butter clofely embracing that head 
all round, will be kept perfectly firm in its place. 

An old veflel may be prepared for again receiv¬ 
ing butter, by the ordinary procefs of fealding, rin- 
fing, and drying; but to feafon a new veil'd requires 
greater care. This is to be done by filling it fre¬ 
quently with fealding water, allowing it to remain 
till it (lowly cools. If hay, or other fweet vege¬ 
tables, are put into it along with the water, it is 
fometimes thought to facilitate the procefs. But 
in all cafej|£pquent affufions of hot water are very 
neceflary, and a confiderable time is required before 
they can be rendered fit for ufe. The careful dai 
ought to be particularly guarded with refpeft to 

this 
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this particular, or he may fbon lofe his chara&ep 
at market. 

After the butter has been beaten up and cleared 
from the milk, as before directed, it is ready for 
being falted. Let the veflTel into which it is to be 
put, after being rendered as clean and fweet as 
poffible, be rubbed all over in the i% r ide with com¬ 
mon fait, and let a little melted butter be run into 
the cavity between the bottom and the fides at their 
joining all round, fo as to fill it and make it every 
where flulh with the bottom and fides. It is then 
fit to receive the butter. 

Common fait is almoft the only fubftance that 
has been hitherto employed for the purpofe of pre- 
ferving butter but I have found, by experience, 
that the following compofition is, in many refpedts, 
preferable to it, as it not only preferves the butter 
more effedtually from any taint of rancidity, but 
makes it alfo look better, and tafte fweeter, richer, 
and more marrowy, than if the fame butter had 
been cured with common fait alone. I have fre¬ 
quently made comparative trials with the fame 
butter, and always found the difference n&k?h greater 
than could be well conceived. The compofition is 
as follows: 

Voi. V. I Take 
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< Take of fugar one part, of nitre one part, and 
of .the beft ^panifh great fait, (or of Dodlor 
Swediaur’s beft fait,* which is ftill better than 
the former, being cleaner) two parts. Beat 
the whole into a fine powder, mix them well 
together, and put them by for ufe. 

Of this compofition one ounce fliould be put 
to every fixteen ounces ftf butter;f mix this fait 

thoroughly 

* Dr. Swediaur carrkson a tnanafadhire of fait at TVcflonpans near 
Edinburgh, after the Dutch method; this the Dutch fell by the name 
of fait upon fait; it is equally llrong with the beft Spanilh fait, and 
much freer from impurities of every fort, and the Doiftnr fells it at a 
moderate price. Were this fait fuflieiently known to he brought into 
general ufe for curing fiih, butter, beef, pork, bacon, bams, tongues, 
and other articles of provifton, it would much promote the profperity 
of this country, as thefe could be as well cured by it as with foreign 
fait, and at a much imaller expence. 

f j- It is of great confcquence that even’ procefs, which requires much 
thought or nicety, Ihoukl be banifhrd, if polfible, from all branches 
of manufacture. On this principle, as fome difliculty might arife in 
proportioning the quantity of fait to unequal weights of butter, 1 
Ihould advife that every perfon who means to adopt this practice at 
large Ihotihl begin with providing himftlf with a ftcelyard fo ton- 
ftrueted as that fixteen ounces in the one feale is exactly balanced by one 
in the other,pq\nd that he may be at no lofs to provide himfelf with 
this Ample apparatus, the following diruftions may be attended to: 

Let him provide two feales of equal weight; one of them fliould he 
o; wood, arid flat for the butter, no matter what form or materials 
the other is of; let him then take a flip of deal two inches broad,half 

an 
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thoroughly with the butter as foon as it has been 
freed from the milk, and put it Without lc^ of time 
down into the vefiel prepared to receive it, pteffing 
it fo dole as to leave no air-holes, or any kind of 
cavities within it. Smooth the furface, and if you 
expeft that it will be above a day or two before 
you can add more, cover it clofe up with a piece of 
clean linen, and above that a piece of wetted parch¬ 
ment, or for want of t';,at, fine linen that has been 


an inch thick, and two feet long. Near to each end, and at about 
half an inch from the fame fide at each end, make a hole through the 
hoard, to which the feales may be fattened by means of a loop of 
wire; obferve, that thefe two holes Ihould be placed cxaflly at the 
fame diitance from the edge. Let him then load the two feales, one 
of them with one ounce, and the other with fatten, and having 
drawn a line parallel to what will now appear to be the upper fide of 
the beam, at half an iuch from the top all along on each fide, let him 
be provided with twnfharp-pointed inftruments, fuch as a ihoerrtaker’s 
awl: Let him then try to find a point in the new-made line on each 
fide of the beam, \t here, when the beam is allowed to vibrate on Ills 
awls placed direftly oppofitc to each other, the two weights balance 
each other. This point he will foon difeover to be much nearer one 
of the ends of the beam than the other. Through this point let him 
pierce a hole by means of a round hot iron. Through this hole put 
a piece of thick iron wire, which if fupported at each end will fern as 
a pevot. The apparatus is now coinpleat. 

And whenever it is afterwards wanted, nothing more is necefiary 
than to place the butter, whatever be its weight, ii» the better-bale, 
and then put as much of the compofition into the oppofite fcale as 
brings the beam to a balance: and this -will in all calcs be the due 
proportion of fait for the butter, whatever tire weight of that butter 
may be. 
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dipped in melted butter, that is exa&ly fitted to the 
edges offhe veflei .ill round, fo as to exclude the 
air as much as poflible, without the afliftance of 
any watery brine; when more butter is to be added, 
thefe coverings are to be taken off", and the butter 
applied clofe above the former, prefling it down 
and fmoothing it as before, and fo on till the veflei 
be full. When it is quite full, let the two covers 
be fpread over it with the yreateft care, and let a 
little melted butter be poured all round the edges, 
fo as to fill up every cranny, and effe&ually exclude 
the air. A little fait may be then ftrewed over the 
whole, and the cover be firmly fixed down to re¬ 
main clofe fiiut till it be opened for ufe. If all this 
be carefully done, the butter may be kept perfe&ly 
found in this climate for many years. How many 
years I cannot tell; but I have ften it two years 
old, and in every refped as fweetand found as. 
when it was only a month old. 

It deferves to be remarked, that butter cured in 

this manner does not tafte well till it has flood at 

' • * 

leaft a fortnight after being faked; but after that 
period is e^g^ed, it eats with a rich marrowy tafte, 
that no other butter ever acquires; and it taftes fo 
little fait, that a perfon who had been accuftomed 
to eat butter cured with common fait only, would 

not 
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not imagine it had got one fourth part of the fait 
that would be neceffary to prefc^ it.* 

Butter thus cured would bear to be carried to the 
Eaft or the Weft-Indies, and would keep fweet 
during the longeft voyages, if it were fo packed as 
not to allow the butter to be fo far melted as to 
occafion the falts to feparate fror^it. But as none 
of thefe falts admit of any chemical union with the 
butter, it muft happen, that if ever the butter be 
fo far melted as to become of a fluid confiftence, the 

* But after this, butter has been cured in the molt perfect manner, 
it may chance to be much debated in its quality by being improperly 
treated during the time it is ufing. Therefore, obferve, that, when it 
is broken up for ufe, a fmall portion fhould be pared from the furface 
all over, efpecially near the edges, in cafe the air Ihould not have been 
fo entirely excluded as it ought to have been. If it be to be quickly 
confumcd, it may be then fpooned up as it is wanted, without any 
other precaution than that of keeping it carefully covered up fo as to 
exclude dull, &c. from having accefs to it. But if it be to be uftd 
very (lowly, and if the perfon to be employed in fpooning it up be 
not very careful, or fo indolent as not to be at the trouble of doling 
it up at each time with the covers, it may happen that the part which 
is thus long expofed to the air may contrad a fmall degree of ranci¬ 
dity. To guard againfl this evil, in thefe lircumflances, when the 
veflel is opened, let a ftrong brine of common fait be prepared that will 
fwim an egg, and poured, when cold, upon the furface of the butter j 
this will cover that furface effectually, even though the operator fhould 
be a little carelefs, and will thus guard againfl the ^convenience com¬ 
plained of: for though the quality of the butter will thus be injured in 
fome degree, in confequcncc of the water ading upon it, yet that is ail 
evil of far lefs material moment than the flighted degree of rancidity 
would occafion. 

I 3 falts 
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lalts drop to the bottom, and the butter, deprived 
of their antifeptick^powers, quickly becomes rancid. 
It woufu be a great improvement in the culinary 
art, if any antifeptick fubftance could be found that 
pofieffed any agreeable tafte and flavour, which was 
capable of being diffolved in oily Jubilances. This 
might afford a proper fubjeft for a premium by the 
Bath Society. jhi the mean time the following hints 
on this fubjeft may be of fqrne ule. 

Butter, in its natural flate, contains a confiderable 
proportion of mucous matter, which is more highly 
putrefcible than the pure oily parts of the butter. 
Where it is, therefore, intended that butter fhould 
be expofed to the heat of warm climates, it ought 
to be freed from that mucilage before it be cured 
and packed for keeping. To prepare butter for a 
diftant voyage, therefore, in warm climates, let it 
be put into a veffel of a proper fliape, which fhould 
be immerfed into another containing water. Let 
the water be gradually heated till the butter be 
thoroughly meltedj let it continue in that ftate for 
fome time, and allow it to fettle; the mucous part 
will fall entirely to the bottom, and the pure oil will 
fwim at td'jf, perfectly tranfparent while hot, but 
when it cools it becomes opaque, aflumes a colour 
fomewhat paler than the original butter before it 
was melted, and a firmer confiftence, more nearly re- 

fembling 
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fembling that of tallow, and eonfequenrfy it will better 
refill the heat of a warm clima#than butter itfelf. 
When this refined butter is become a ®tle itifF, 
and while it ftill is fomewhat foft, the pure part 
fliould be feparated from the dregs, and then falted, 
and packed up in the fame way as is diredted for 
butter. This would retain the fait longer, and keep 
much longer fweet in hot climaiHs, than if it had 
been cured in its original ftate. 

This refined butter may be preferved in yet an¬ 
other way, which I have fometimes feen pradlifed 
here by way of medical bonne bouche (comfit.) After 
the butter is purified, add to it a certain proportion 
of firm honey, mix it well, it will incorporate tho¬ 
roughly with the butter, and when cold it eats very 
pleafantly fpread on bre*ad like butter; and may be 
given to old people, if they relifh it, inftead of mar¬ 
row, and to others^ as being ufcful for coughs and 
colds. Thefe were the ufes to which I have feen 
this fubftance applied, and on thefe occafions the 
proportion of honey employed was confiderable. 
I have feen it kept for years, without manifefting 
the fmallelt tendency to rancidity, fo that there can 
be no doubt but that butter might th^ be preferved 
in long voyages without fpoiling. The only point 
that remains to be afcertained is, what is the fmalleft 
proportion of honey that would be fufncient to 

preferve 
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preferve the butter. Sugar is known to be a much 
more powerful feftifeptic than common fait, and 
probabiy’honey may be in that refped nearly on a 
par with fugar. If fo, it would be reafonable to 
fuppofe that one ounce of honey might be fufficient 
to preferve fixteen ounces of butter. In that cafe 
the tafte of the honey would not be extremely per¬ 
ceptible, fo that&ie butter, even to thofe who might 
not relifh the fweet composition above-mentioned, 
might prove very agreeable, efpecially if a little 
fait were mixed with it when about to be ufed. A 
few experiments would be fufficient to alcertain 

a 

this particular. 

From the circumftance of the honey incorpora¬ 
ting with the butter, and not feparating from it 
while in a fluid ftate, it would promife nearly to 
accompliffi the purpofe wanted above. W hether, 

i < 

when it became very fluid, and was long continued 
in that ftate, any reparation would take place j or 
whether the honey in thefe circumftances would be 
in danger of fermenting ; are queftions that experi¬ 
ence alone can determine. Sugar, though it would 
preferve the butter equally well while it continued 
in a folid flfi'.e, would doubtlefs feparate from it 
when it became fluid. Whether melafles would do 
fo, or what effe&s they would in this cafe produce, 
I cannot tell; but a few experiments would afeer- 

tain 
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tain thefe points. Should any method of preferring 
butter in warm climates be difeo^red, it would be 
produdtive of fo many benefits to indieidiJfe, and 
to the nation at large, by giving an opening for a 
new branch of commerce and manufadture, that it 
is much to be wifhed the few experiments wanted to 
afeertain thefe points were made with fuch care, 
under the direction of perfons whc%would faithfully 
report the refult to thejpublic, as Jhould be luffi- 
cient to remove all doubts upon this head. 

P. S. The greateft part of the obfervations con¬ 
tained in the foregoing pages were derived from a 
Lady, who is now beyond the reach of being af- 
fedted by any thing in this fubiunary world. Her 
beneficence of difpofition induced her never to 
overlook any faft or circumflance that fell within 
the fphere of her obiervation, which promifed to be 
in any refpedt beneficial to her fellow-creatures. 
To her gentle influence the publick are indebted, if 
they be indeed indebted at all, for whatever ufeful 
hints may at any time have dropt from my pen. 
A being, Ihe thought, who mult depend fo much as 
man does, on the affiftance of others, owes as a 
debt to his fellow-creatures the communication of 
the little ufeful knowledge that chance may have 
thrown in his way. Such has been my conftant 
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aim: fuch were the views of the wife of my bo» 
fom—the frienc^qf my heart, who fupported and 
affifteifune in all my purfuits. I now fc*el a melan¬ 
choly fatisfadlion in contemplating thofe objects lhe 
once delighted to elucidate. 


^ Article V. 

Of the Scotch Fir , A\ a Food for Cattle. 

[By the Sarue.J 

T T is not in general known that any of our ever- 
A green Ihrubs or trees, except the v'bins, [furze] 
can be employed as a provender for cattle; but pro¬ 
bably many more of thefe could be fuccefsfully em¬ 
ployed for that purpole than is in general fufpedled. 

Cattle and fheep are known' to crop the tops of 
fir-trees when they can get accefs to thtm while 
young; and thus many plantations of young trees, 
when not fu/finenriy fenced, have been entirely de¬ 
ft roved; but whether that kind of food was whole- 
fome or pernicious to the cattle, has not in general 
been enquired into. 

We have indeed heard long ago, that in Norway 
the cattle are often fed in winter upon the tender 

twigs 
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twigs of young fir-trees; but as we are at the fame 
time told that for want of other foqj^ they are fome- 
times forced to fubfift upon dried nfh-bon!® beat 
fmull, t;iis had the appearance of being the conse¬ 
quence of extreme necelfity alone. It has been 
found, however, on feme ti ".ds that have been made 
in the North of Scotland, that the tender twigs of 
the Scotch fir afford a wholefome |[bod for cattle, 
that may be occafionally employed for that pur- 
pofe without danger, in cafe of a fcarcity of other 
provender. 

The firfi: notice T ha a of this particular was in a 
letter from the ’ fili.i of a gentleman of confiderable 

eminence in-fhire, dated the 25 th of October, 

1782, which runs thus:, “ I was fo pinched laft 
<f fpring for p jwndei to cattle, that I had not a 
“ (tone of ftraw, or a ftoneof hay, from the middle 
<f '■{ March; nothing but whins and oats for horfes, 
t( and fir-tops (that is, tender fhoots of firs) for 
“ cattle; and 1 had 430 horned cattle, and about 
“ 120 horfes ltnall and greu' > r which I li.fi: but 
“ few (four or five, I cannot ten wnich) cattle, but 
fC there were "umbers of cattle tho" died in this 
tc country for want. Some tenants Rift the one- 
u half of their cattle, and ibme a] mo ft the whole.’* 


It 
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Itdeferves to be noted, that the fpring of 1782 
“was fo backwaf^, that in the country here alluded 
to, it was near the middle of June before the grafs 
was fufficiently up to fupport the cattle, fo that they 
had been kept near three months entirely upon this 
kind of food,—a fufficient trial of its wholefome- 
nefs. It deferves further to be remarked, that in 
Highland countries, where great numbers of young 
Cattle are reared, there never is a winter that fome 
of them do not die, however plentiful the provender 
is. In the prefent cafe, it is probable, the death of 
the few that were loft might be occafioned by the 
weaknefs of the young beafts, produced by pinching 
them of fooil before the provender was done, ra¬ 
ther than to the influence of the new food they were 
put upon. 

I was afterwards told, upon enquiry, that in this 
cafe the cattle were kept in the houfe, and the twigs 
of the trees carried to them and given them in their 
Halls; but I afterwards learnt that the fame feafon, 
another gentleman, who knew nothing of this expe¬ 
riment, adopted a method that fecmed to me to be 
more Ample and ceconomical, and eafier carried 
into pra£ti& on a larger fcale than the above. 

Having forefeen that he fhould be fcarce of pro- 
vender, he turned out all his flock of two years old 

cattle 
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cattle into a young fir wood that was near his houfe, 
fc in the beginning of winter, and allo^fti them to pick 
up what little graft they could there find, till 1ft faw 
it was all confumed. He then fent a man into the 
wood every morning to cut down from the trees as 
many branches as would fubfift them for that day. 
Thefe were allowed to fall among the trees at ran¬ 
dom. The cattle foon became accAtomed to this 
food, and ran to the place where the man was, as 
foon as they heard the noile. They ate not only 
the leaves and fmallefl twigs, but they even fome- 
times gnawed down the {lumps till they came to be 
.nearly the bignefs of the thumb. In this way they 
Continued all winter, in perfect health. 

From thefe fafts, and others of a fimilar kind that 

• 

have fince then come to my knowledge, there can 
be no doubt but that the twigs of firs may, in times 
of fcarcity of fodder, be employed with fuccefs in 
preferving cattle from the danger of perifhing from 
want. It is not, at prefent, by any perfon fufpe< 5 ted 
that this feeding would fatten any of them; it is 
only recommended as being fufficient to preferve 
them alive, and in good health, when other food 
fails. To perfons who live in a cc*n country, 
where provender is always plenty, and the flock of 
cattle fmall, this will appear a matter of trivial im¬ 
portance: but in hilly breeding countries, v/here 

grain 
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grain is fcarce, and the flock of cattle very great, 
it will be viewCl as of the higheft importance, as 
■will appear from the letter above quoted. There 
is no country, efpecially of the barren fort, in which 
a plantation of fir-trees may not be eafily reared; 
and in this cafe it would always be a ready fource of 
plenty, to which recourfe need not be had until a 
general fcarcitf fhould make it nceceflary. 

It is alfo well known that iheep eat this food very 
greedily, and that it never hurts them j and as thefe 
valuable little animals arc frequently prevented from 
reaching the gi afs by reafon of fnow, and the Hock 
of hay provided for them fometimes fails fo entirely 
as to occafion the total lofs of many rhoufands at 
once, in extenfive fheep countries, which might be 
altogether prevented by having a fmall plantation of 
firs on each farm, to be kept,as a referve of accef- 
fible food, to be ufed only when other refources 
failed; I cannot think any fenfible man, in thefe 
circumftances, Ihould delay one moment to let about 
forming this necefiary inclolure upon every farm. 
I ftate facts; and leave thole who have occafion for 
it to make the proper ufe of them. 


Article 



[ 127 * ] 


Article VIIJp 

Of raifmg Potatoes from the Seed. 

[By the Same.] 

S INCE the paper on potatoes, which is printed 
in your former volume, was^vritten, I have 
made feveral other experiments on the culture of 
that plant; but I only mean at prefent to correct 
one erroneous opinion I had adopted from the refult 
of the finglt experiment I had then made with regard 
to the raifmg potatoes from feed. I at that time 
thought it probable that no new varieties could be 
thus obtained, and doubted whether a mongrel 
breed could thus be produced, like that which may 
be obtained at pjeafure from different varieties of 
turnips, cabbages, &c. I am now, however, con- 
vinced, from an experiment that was condufted 
with greater ,care, that there are plants which do 
produce varieties from feeds,’greatly different from 
the parent flock; that thele varieties are not of the 
nature of mongrels, but are altogether dillinft from 
any forts that may have been known; and that the 
potatoe belongs to this clafs of plants* 

With a view to afeertain thefe particulars, I made 
choice of a kind of potatoe that I had got from 

Ireland, 
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Ireland, which was, in many of its moil obvious 
chara&erifticks, £ tremely different from any that 
was cuflvated in this neighbourhood. In particu¬ 
lar its colour was remarkable, being a dark dirty 
purple; its lhape a round irregular bulb; its Hem 
tall and upright. This kind of potatoe was planted 
by itfelf, at as great a difrance as I could place it 
from any other £ rt; but all the varieties that were 
around it were of the white lort, none of any other 
colour being cultivated in this neighbourhood. 

The feeds of this fort, carefully feparated from 
all others, were fown by themlelves, and the feed- 
lings planted out at a convenient diftance from 
each other, when they had attained a proper fize for 
being tranfplanted. It was foon, however, obvious, 
from the appearance of the Items, that they were 
not all of one fort; and on taking them up in au¬ 
tumn, I then difcovered that the variety was almoft 
infinite, and fuch as could not be accounted for on 
the principles of a mcSngrel adulteration. The di- 
verfities refpedted colour, fhape, &c. a few of which 
particulars are fpecified below. 

Colour. Dark purple, bright red pink, dark 
pink, other varieties of red, bright white, dun, 
yellow, black, dark greenifli, fpotted, and many 
other varieties. 


Shape, 
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Shape. Round bumps, oblong, very long, kid¬ 
ney-lhaped, irregularly knobbec^and many other 
forts. 

Time of Ripening. Very early, fo as to have 
the ftalks quite decayed in Auguft; v**ry late, fo as 
to have the bulbs only beginning to be formed in 
the middle of Odtober, and an %ifinite diverfity 
between them. 

Stems. Tall and robuft, weak and dwarfifti, 
branching at the top, branching greatly from the 
root, quite upright, and naked as a ftaff, &c. &c. 

Manner of Growth. The bulbs adhering 
quite clofe to the ftem in a clufter like a bunch of 
grapes; others rambling* to a great diftance from 
the ftem, adherin'" to long fibres running wide in 
every dire&ion, and intermediate diverfities of 
many forts. 

Size of Bulbs. Some large as a hen’s egg, 
others very fmall, not much bigger than peafe, and 
intermediate varieties. 

Prolificacy. Some producing 8n immenfe 
number, as high as 140 at one ftem, others afford¬ 
ing few, as low as two or three only. 

Voe. V. 
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Skin. Some fmooth as filk, others rough like 
fhagreen 5 fome'WhoIe and uniform, others cracked 
in a variety of dire&ions. 

Leaf. Some broad and obtufe, others narrow, 
fharp and fpur- fhaped; fome fmooth, others rough ; 
Tome comparatively gloffy and Ihining, others un¬ 
even and muchT r wrinkled, &c. 

It would beendlefs to trace out all the other di- 
verfities, Infhort, the variety was greater than I 
could have conceived to be poffible ; and there was 
not perhaps two plants precifely of the fame fort. 

It is probable there will be found to be as great 
a diverfity in the tafte and other qualities, as in thofe 
particulars already remarked j but this I could not 
fo readily afcertain. 

From the above enumerations, it appears to me 
inconteftibly evident, that the varieties can be in no 
fort afcribed to the influence of different varieties 
producing a compound between them, as in the 
mongrel breeds. There were many red, bright 
red, kinds -»f potatoes^ though there was not one of 
that colour grew in the neighbourhood} and no 
mixture of white and dark purple could ever pro¬ 
duce a bright red, or a dark bottle-green; not to 

mention 



I 3 

mention the diverfities in other refpefts: therefore 
it cannot, I think, be denied tfllt this ^periment 
affords a dear demonitration, that there are plants 
which do not produce others of the fame fort with 
themfelves when reared from feeds, but varieties of 
the fame clafs of plants, which may be diverfified 
without end, the nature of which diverfities cannot 
be foreknown. 

Allow me, therefore, to add one more to the two 
clafles of plants that were diftinguifhed in my for¬ 
mer paper; and we fhall now have the following 
three clafies of plants, viz. , 

ifl. Invariable, viz. Thofe that always produce 
the fame kind in £ very refpeft, with that of the 
feed fown; fuel? as peafe, beans, See. 

2 d. Permanent. By which I mean thofe plants 
that may be propagated from feeds without change, 
as long as they are reared at a great diftance from 
other varieties of the fame plant, but which will be 
altered if fuffered to grow near others of the fame 
fort, producing with certainty an intermediate mon¬ 
grel kind, partfeipating of the nature o t the forts 
that grew near to each other, and nothing elfej 
viz. Cabbages, turnips, beets, &c. 

K 2 
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3d. Sporting, o^fhofe which always produce va-. 
rieties feeds Without any known or apparent 
caufe; as the potatoe, and many other plants. 

There are probably other dalles of plants that 
have not yet been obferved or thought of. 

It was to be o&Yerved, however, that though the 
variety of forts was very great, yet the parent breed 
feems to have Jome influence on the progeny; as 
there were a greater number that in fome fort re- 
fembled the parent ftock than could be found of 
any other individual fort, 

I fhall not take up the time of the Society, by 
making many remarks on this experiment. It is 
enough that the fad be afcertained. Varieties may 
beobvioufly obtained from feeds; and fome of thefe 
varieties may be found that fhall pofiefs valuable 
qualities that have not yet been found united in any 
fingle fort, though it is probable that for one truly 
valuable fort, many may be found which will not 
be nearly fo well worth cultivating as thofe we al¬ 
ready poflefs. Thefe confiderations, while it ought 
to induce thefe who have good opportunities for 
doing it, thus to raile new varieties each year, 
fhould alfo induce them to be particularly attentive 
to afeertain the qualities of each fort refpedively, 

with 
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Vrith the matt rigorous and caOtious attention, fo as 
not to allow- themfelyes to be i 4 ^bofed on either by 
prejudice or prepoflefiions of any fortj foftt is thus . 
alone that ufeful forts can be really obtained. 

By attending to the facts above ftated, it will alio 
appear, that, in order to make a proper diferimina- 
tion, the produce of each individual feedling plant 
ought to be cultivated entirely by irielf, till its qua¬ 
lities be fully afeertained; and that none of the 
others be mixed with it, however much they may 
refemble it in appearance; as the qualities of thefe 
may be very different. 

It would feem to me probable, that gentlemen, 
who have hitherto been in the practice of rearing 
feedling potatoes, have not been fo ftriftly atten¬ 
tive to this lafl rule as feems to be neceffary, and it 
is probably owing to this circumftance that we 
fometimes meet with particular items of potatoes in 
a field, which, although "refembling others in ap¬ 
pearance, are extremely different from them in re- 
fpedt of prolificacy, and fome other lefs obvious, 
though as important qualities. From this circum¬ 
ftance too, may have arifen many v*riations in the 
refult of particular experiments on the culture of 
this plant,. which feem to be altogether irrecon- 
cileable to each other. 

K 3 
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Since thofb who- eondutt experiments of t his 
fort, are^us fo li®e to be milled by unobferved 
particulars, fo as to mark conciufions fo different 
to each other; ‘ how cautious ihould they be not 
ralhiy to impeach the veracity of each other! 
Should two men, for example, take live potatoes 
fi om the fame heap, feemingly alike in every re- 
fpeft, we fee that their experiments, though con¬ 
duced with equal care and. accuracy, might give 
very different refults. 


Article IX. 

Of Furze or Whins , [Ulex Uropaeus, Linn.] 
as a Food for Horfes arid Cattle. Defcription 
of a Machine for bruifmg them, and Hints for 
rearing that Plant (economically as a Crop. 

[By the Same.] 

T SHALL fend for the Society a model of a ma- 
chine for bruifmg furze , or as we ufually call 
that plant in this country, whins, to render them 
a proper food«for horfes and cattle. This is an ex- 
adt model of a machine I have employed for many 
years paft, and have found to anfwer the purpofe 
perfectly well. By the help of this machine, if the 

whins 
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whins are good, one man, with an o’d . horfe not 
worth more than twenty or thfty killings,, may 
bruife as many whins as would keep fort^he..d of* 
beads conftantjy eating that were fed on nothing 
elfe. This is independent of cutting and bringing 
home the whins, which in many cafes will cod more 
upon the whole than the bruifing. 

%. 

The machine is fo Ample in all its parts, as to be 
readily underftood by infpeftion only. It confids 
of a large circular done jet on its edge (the weightier 
and bigger the better) with a wooden axis palling 
through-its centre. One end of this axis is fixed 
upon a pivot placed in the centre of a circular area, 
and to the other end of it is fixed a yoke, to which 

the horfe that is to move it is attached. The done 

• 

being placed on its edge, when the horfe moves, 
it revolves round its axis in a circular groove, or 
done trough, (this trough fhould be made of hewn 
done) exa&ly in the fame manner as a fugar- 
baker’s or a tanner’s mill. The whins being plac.eu 
in this trough are bruifed by the weight of the 
done as it paffes over them, and being railed up 
by a three-pronged fork by the attendant, after they 
have been well flatted down, they ijfe in a fort of 
matted cake, which, being fet in fome meafure 
upon its edge, is again fmalhed down by the 
wheel as it revolves around. In this way the ope¬ 
ration 
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ration is continued, by fuccefiively prcfenting new 

furfaces to the a&hon of the wheel, till the whole is 

C' 

reduced to a foft pulpy mafs, that can eafily be eaten 
by the animals to which it is to be prefented. 

During the continuance of this procefs, it is ne- 
ceffary to pour plenty of water upon the whins, at 
different times, ip thou t the help of which, they can 
fcarcely be reduced to a pulp foft enough. On this 
account it will be proper to make choice of a place 
for the machine, where plenty of water can be ob¬ 
tained with little labour. It follows alfo, that as 
rain can never be prejudicial to this operation, it 
may properly be placed in the open air. 

As this operation is greatly facilitated by a judi¬ 
cious way of railing or turning the whins, during 

■» « 

the operation, which a little experience will enable 
any attentive perfon to attain. But which cannot be 
taught by words onlyj I would therefore advife 
apy perfon who Ihould think of erefting an appa¬ 
ratus of this fort, to put one of his moft fagacious 
fervants to conduct this operation at the beginning, 
as fuch a perfon will more quickly difcover the cir- 
cumftances t&at facilitate the procefs, than one of 
a flower comprehenfion would do. After he has 
become expert at the bufinefs, he will be able to 
inltrutt an inferior perfon, who may then be em¬ 
ployed 
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l ployed for the purpofe. But in whatever way it 
ihall be conduced, the perfon wl0 begins this ma- 
nufacture muft lay his account with perUrroing 
very little Work for fome time at the firft, in com- 
parifon of what he will be able to execute afterwards 
with eafe. 

If the whins that are to be employed for this 
purpofe grow naturally in the foil in irregular bulhes, 
it is a troublefome work to cut and gather them. 
To underftand the proper mode of managing this 
bufinefs in all' its departments, it is neceflary to 
advert to feveral particulars in the natural ceconomy 
of this lingular plant. Inftead of leaves, the whin is 
furnilhed with an innumerable quantity of prickles. 
Thefe fpring out from e\jery part of the young Hem, 
and are, at the fy-ft, like the Hem itfelf to which 
they adhere, fucculent, foft, and inoffenfivej but like 
the Hems alfo, they become gradually harder, as the 
feafon advances, and feem, indeed, to a cafual ob- 
ferver, to form a part of that Hem, though they are 
as different from it as the leaves of other trees are 
from the branches which produce them. 

Thefe prickles do not, like the lgives of moft 
deciduous trees, fall off at the approach of winter, 
but like evergreens, they remain upon the branches 
all winter, and retain during that time their full 

fucculence 
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fucculence arid verdure* Early in the fpring, in- 
numerable WofltSns fpring outaround thefe prickles 
adhering to them, and not to the ftem. The blof- 
foms ate fucceeded by pods containing the feeds, 
■which gradually ripen j a little after Midfummer 
the feeds harden, and the pods (lowly become dry 
and wither, the prickles to which they adhere be¬ 
coming dry at$ withered at the fame time, and 
gradually loofen from the (talk, which (till continues 
frefli, though it has now attained a woody confid¬ 
ence. Thefe prickles having now performed all 
the functions that nature had defigned them, fall off 
in part, at firft from the flail:, and in part adhere 
to it for fome time, till they are gradually fbaken 
off by the agitation of the wind, or other caufes. 
Hence it happens that it is only the Jurfacc or top 
twigs of a whiri bufn that are grefen, foft, and fuc- 
culent, the Items below being dry and woody, and 
frequently covered with dry prickles, that are not 
only not ufeful as food for cattie, but rather hurtful 
to them, on account of the hardnefs of their con¬ 
fidence, and fiiarpnefs of their prickles. 

In gathering whins, therefore, for food for cattle, 
it is only thertender top fhoots that are wanted, and 
the eafieft method of gathering them that our prac¬ 
tice has yet difeovered, is to take a forked dick in 
the left hand (the readied thing is the branch of a 

tree 
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tVe of a proper fuse) and a fickle in the right hand, 
(both hands, but more efpecially ™ right, ^Jiould 
be armed with ftrong gloves) then thrufting che 
fickle among the young ihoots, and pulling:- back¬ 
ward, the forked fl ick when oppofed to them k • 
the branches fteady enough to r.duce arcfiftaneo 
fuflirient to make tiv. "ckie - ut them; and as the 
tops of ihc wifi*., .uc xed with each other, 

they flick to the p’v.. o „ o! uie fork, which, after it is 
as foil as can hold, is taken to a fide, and cleared 
by preffing the whins to the ground and pulling the 
fork backwards. ' r 'hefe little heaps are afterwards 
forked to a cart, and preiiirJ down by a man walking 
upon them, having b's legs covered with large ftrong 

boots made on p and thus are carried home. 

• 

• the wh’rr ' grown upon a good foil, and 
rtve made ver ■ vigorous ihoots, they may be thus 
reaped pretty expeditioufly; but if the foil has been 
poor, and the fhoots ihort, the expence of this ope¬ 
ration is very confiderable; and as thefe fhort whins 
are, in other reipects, of a very inferior quality to the 
others as food for beafts, it is only at times when 
fodder is fcarce and dear, that they • w econo¬ 
mically applied to this ufe. 

To abridge this labour, and to obtain the full be¬ 
nefit of this Valuable winter food, I tried myfelf to 

cultivate 
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cultivate whins artificially, and have feen others rejsr 
them in feveraMaifFerent ways, among which I found 
the two following modes of culture to prove the 
mod fuccefsful: 

In a field of a good dry loamy foil I fowed, along 
with a crop of barley, the feeds of the whin in the 
fame way as c^ver is ufually fown, allowing at the 
rate of from 15 to 30 pounds of feed to the acre. 
The feeds, if harrowed in and rolled with the barley, 
quickly fpring up and advance under the fhelter of 
the barley during the fummer, and keep alive during 
the winter. Next feafon, if the field has not a great 
tendency to run to grafs fo as to choak them, they 
advance rapidly after Midfummer, fo as to produce 
a pretty full crop before winter. This you may 
begin to cut zvilb thefeyihe immediately after your 
clover fails, and continue to cut it as it is wanted 
during the whole of the winter; but it is fuppofed 
that after the month of February the tafte of this 
plant alters, as it is 'in general believed, that after 
that time horfes and cattle are no longer fond of it. 
I muft however obferve, that never having had my- 
feIf a fufficiency of whins to ferve longer than till 
towards the* middle of February, or beginning of 
March, I cannot aflert the above fadi from my own 
experience. I have frequently feen horfes beating 
the whins with their hoofs fo as to bruife the prickles, 

and 
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a&i then eat them, even in the months of April and 
May; and fheep which have been to thi^food 
certainly pick off the bloffoms and young pods at 
that feafon, and probaJbly the prickles alfo; fo that 
it is poflible this opinion may only be a vulgar error. 

Circumftances, which I need not here fpecify, 
have prevented me from afcertainiitfe; what is the 
weight of the crop that may be thus attained ; but 
I think I may fafely venture to fay, that it is at kail 
equal to that of a*crop of green clover; and if it 
be confidered that this affords a green fuccuknt 
food during winter, on which cattle can be fatted 
as well as on cut grafs in fummer, it will 1 think be 
admitted, that it muff be accounted even a more 
valuable crop than clover. * After being cut it fprings 
up the following’feafon with greater vigour than, 
before; and, in this fituation, acquires a degree of 
health and fucculence very different from what it is 
ever obferved to poffefs in its .natural ftate.* The 
prickles too are fo foft, and the Items fo tender, 
that very littlp bruifing is neceffary; indeed horfes, 
who haye been accuftomed to this food, would eat 
it without any bruifing at all: but cattle, whofe 
mouths feem to be more tender, always require it 
to be well bruifed. 

* I have"lien fhoots of one feafon near four fee; in length.. 

How 
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How long this crop might continue to be annualjf 
cut over, with4fc wearing out, I cannot fay; I be¬ 
lieve Ciong while, in favourable circumftances; but 
I muft now take notice of c a peculiarity, that unlels 
guarded againA, will very foon extirpate it, as I my - 
fcl f experienced. 

The natural^progrefs of this plant has been de- 
fcribed above with tolerable accuracy, but one par¬ 
ticular was omitted. During the beginning of the 
feafon, nature feems to be folely employed about 
the great work offruftification only, and ip is not till 
rear Midfummer that the whin begins to pufh forth 
its wood-bearing branches, which advance with 
great luxuriance only during the latter part of the 
feafon. Hence it happens, that if care be not 

i 

taken to have the grafs that fprings up on the field 
before the whin begins to fend out its (hoots eaten 
clofe down, that grafs will acquire fuch a luxurj- 
ance before the young branches of the whin begin 
to advance, as to ovurtop them, and choak them 
entirely. Whoever therefore has a field under this 
particular crop, muft be careful to advert to this 
circumftance, or, if the field be in good heart, he 
will infallibly lofe it. The field therefore Ihould be 
kept, as a pafture, bare as poifible during the be¬ 
ginning of the feafon, and the cattle Ihould only be 
taken from it when the (hoots of the whin are dif. 

covered 
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povered to begin to advance with vigqur. Under 
this management I prefume it mapbe kept for many 
years, and yield full crops: but unlefs the^iowers 
/hall be particularly attentive, at the beginning, to cut 
it as low as pofiible, it will very foon become im- 
poflible to cut the field with a fcythe, as the ftumps 
will foon acquire fo much ftrength as to break the 
fcythe when it happens to touch tl&m. 

This is the belt way I know of rearing whins as 
a crop for a winter food for cattle or horfes. For 
/heep, who take to this food very kindly when they 
have once been accuftomed to it, lefs nicety is re¬ 
quired; for if the feeds be fimply fown broad-caft 
very thin (about a pound of feed per acre) upon the 
pooreft foils, after they Gome up the (heep of them- 
felves will crop the plants, and foon bring them int6 
round clofe bufties, as this animal nibbles off the 
prickles one by one very quickly, fo as not to be 
hurt by them. Sheep, however, who have not been 
ufed to this mode of browfing, do not know how 
to proceed, and often will not tafte them; but a few 
that have been ufed to this food, will foon teach all 
the reft how to ufe it. 

Another very ceconomical way of rearing whins 
that I have feen pra&ifed at large by another, rather 
than experienced it myfelf, is as follows: 


Let 
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Let a farm be inclofed by means of a ditch aW 


round^with a Iwik thrown up upon one fide; and 
if ftones can be had, let the face of that bank be 


lined with the ftones from bottom to near the top; 
this lining to flope backward with an angle of about 
fixty or feventy degrees from the horizon. Any 
kind of ftones, even round bullets gathered from 
the land, will ^lfwer the purpofe very well: upon 
the top of the bank fow whin feeds pretty thick, 
and throw a few of them along the face of the bank. 
Young plants will quickly appear.* Let th'fcm grow 
for two years, and then cut them down byjneans of 
v a hedge-bill, ftripping down by the face of the bank. 
This mode of cutting is very eafy; and as the feeds 
foon infinuate themfelves among the crannies of the 
leones, the whole face of the bank becomes a clofe 
hedge, whofe (hoots fpring up with great luxuriance. 
If another ditch be made on the other fide of the 


bank, and if this be managed in the fame way, 
and if the hedge be cut down only once every fe- 
cond year, (and in this way it affords very good fopd 
for beafts) and the infide and the outfide be cut 
down alternately, the fence will always continue 
good, as the hedge at the top will at all times be 
compleat. 4 *his mode of rearing whins is both 
convenient and ceconomical. But where ftones 


cannot be obtained for making the facing, the bank 


very 
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very foon motiiders down* and becomes unfit for 
a fence. 

I know few plants that deferve the attention of 
the farmer more than .the whin. Horfes are pecu¬ 
liarly fond of it. Some perfons think they may be 
made to perform hard work upon it, without any 
feeding of grain; but I think it tennis more to fatten 
a horfe than to fit him for hard labour, and that 
therefore fome grain Ihould be given with it where 
the work is fevere. . Cattle eat it perfectly well when 
thoroughly bruifed, and grow fat upon it as upon 
turnips; but unlefs it be very well bruifed for them 
they will not eat it freely, and the farmer will be 
difappointed in his expectations. Cows that are 
fed upon it yield nearly as much milk as while upon 
grafs, which is free from any bad tafte; and the belt 
winter-made butter I ever faw was obtained from 
the milk of a cow that was fed upon whins. 


[We take this opportunity of publickly exprefling our 
obligations to Dr. Anderfon for the model mentioned in the 
preceding eflay, and which appears to be better adapted for 
the purpofe than the (lamping implements commonly ufed 
in Wales, and other parts. We have, from a motive of 
great refpect to the opinion of our intelligent and worthy 
correfpondent, inferted the eflay at length, being confident 
that Jiis practice of feeding cattle, &c. with young furze, fo 
bruifed, has not been adopted and continued without judg¬ 
ment But we mud at the fame time beg his permilTion to 
Vol. V. L esprefs 
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exprefs our doubts, whether it can be advantageoully intro¬ 
duced on fo genenfc* fcalc as he may apprehend. The lifu, 
in whi| r it (hould feem from experiment that the beft crops 
of mowing furze are procured, we conceive may more ad- 
vantageoufly be employed for the railing of com; than which, 
and the intervening crops of green food that may be pro¬ 
cured, particularly cabbages, we prefume to think nothing 
can be of fo fubftantial a value. Local fituations and pecu¬ 
liarities may, however, furnilh occafional exceptions to this 
general rule; ana efpecially where land is comparatively 
cheap, and the article of fuel very dear, it may be of confi- 
derable advantage for the publick to be fully apprized of the 
beft method of railing a crop, capable of being applied, as 
occalion may happen to render convenient, to either of two 
ufeful purpofes—food or firing. 


Article X. 

Of the Root of Scarcity . 

[By the Same.] 

HPHE feeds I had from a common feed-fhop, 
therefore it is foffi'ie they were not of the true 
fort; but the plants were fo much like thofe of the 
true fort that have been deferibed by others, that 
I think it is extremely probable they were genuine. 

It is plainly a variety of the beet. The roots 
were of various colours, white, yellow, and red i 

. the 
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the difference in the intenfity of each of thefc tints 
was very great. The root is thi^and fiefhy, more 
refembling the beetrave, or red beet, than t$£ com¬ 
mon beet j the leaves large and fucculent, alfo more 
refembling thofe of the green beet than the beetrave. 
The ribs of the leaves are always of the fame tint 
with the root. The fiefli of the root is coloured the 
fame as the (kin. Its tafte a mawSifh fweet, that is 
relifhed by very few of the perfons who eat of it. 

I fowed part of the feed on a light fandy foil, and 
part on a rich light loam. The plants on the laft 
profpered much better than the other j it feemed to 
me that the fand was too poor a foil to rear this 
plant to its full fize, though carrots, turnips, cab¬ 
bages, and potatoes, \ver,e all reared upon it at the 
fame time in the higheft perfection. The feeds 
were fown about the beginning of April. This 
feemed to be too early, as many of the plants ran 
up to flower during the fummer, which greatly di- 
miniftied the crop, as they had been propeily 
thinned before they began to run. Part of them 
were fown where they were to remain, and part of 
them were tranfplanted. Thofe that were not 
tranfplanted profpered the belt. 

During the fummer the leaves were tolerably 
abundant, but nothing like fo luxuriant as I had 

La been 
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been mack to expert. I cauiecl fome of the blades 
to be gathered, UK this feemed rather to retard the 
growthtaf the root. Indeed the quantity that could 
be procured, did not Teem to be, at that Jeefen of 
the year, worth the trouble of gathering. A much 
greater quantity of ufcful blades I think could be 
obtained from an equal extent of ground in cab¬ 
bages. I am dCfo inclined to think, that on the 
fame foil, with an equal care in the culture, as great 
a weight of carrots or parfnips may be obtained; 
and I think there can be little doubt but a greater 
weight of turnips maybe got* and that this Jaft 
could be reared on many foils to great perfection 
where the root of fcarcity could hardly be made to 
grow at all. I did not obferve the fmalieft mark of 
any pun&ure from infects 1 on its leaves, during the 
whole period of its growth. In this refpcct it feems 
to refemble the mulberry. His Mil's Rhodes tried 
if her (ilk-worms will eat it ?* 

It feems to be rather more hardy during the 
winter than moft kinds of turnips, particularly its 
leaves, though they do not perfectly refill our win¬ 
ters: I even obferved, that feveral of my plants were 
killed by thg froft during this winter. Upon a 
careful examination of them, however, 1 think I 

* This queftion being fent to the lady, fhe very obligingly made 
the experiment, but without fuccefs. 


can 
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can oblervc that all thofe that have been killed, dif- 
covered fome tendency to be abof^to Ihootjup into 
flower- ftetns towards the end of autumn. 

I was anxious to know whether it continued late 
in the feafon before it began to run to feed in the 
fpring, as I was in hopes that if it fliould be fo, it 
would have fome chance of proving a valuable ad¬ 
dition to our catalogue of uieful plants; but here 
alfo I have been diiappointcd. The feafon has been 
backward, and our turnips are only now (March 
23d) beginning to {hew their flower flems. The 
root of fcarcity is alfo fall advancing to the fame 
ftage of its growth, lb that it will probably fail about 
the fame time with the turnip crop. 

The root is rejilhcd very well by cattle, and my 
horfes eat it;* but I lhould fear it was of a nature 

L 3 rather 

* I find fome perfons who have oflered this root to horfes, which 
refuftd to eat it, entert.iin doubts if horfes could ever he brought to 
eat it; hut no one ought in a cafe of this kind to he deterred by a tingle 
trial. It often happens that a pat tieular animal, or indeed many indi¬ 
viduals, will refufe to eat a particular food they have not been aocuf- 
tomed to, which is well known to be both wholefomc and palatable to 
that clafs of animals in general. I have feen mam^caltle that were, 
with great difficulty, brought to eat turnips, and fome that never would 
take to that feeding kindly, fo as to fatten upon it. 1 have alfo been 
informed, upon authority 1 could not doubt, that fome fticcp have 
actually died before they could he brought to tafte that root. By a 
little attention, however, cattle may in general be brought to rclifli 

any 
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rather too fucculent to be a very proper food for 
hoifes fc I have^uo doubt but that cattle would 
thrive upon it very well, though the quantity I had 
was too fmall to enable me to fpeak experimentally 
to that point. 

On the whole, though it is perhaps pojffible , that 
in certain circu^aftances this plant may be cultivated 
with profit; yet 1 ihould fulpeft, that if my feeds 
were of the genuine fort, it will not be found to be 
in general of equal value to the firmer as feveral 
plants with which we have been long acquainted. 
Independant of every other confideration, it appeared 
to me that the expence of taking up and cleaning 
this root, fo as to make it fit to be given to the 
cattle, would be fuch as fpr ever to prevent it from 
coming into general ufe; for the fibres that fpring 

out from it are fo numerous and ftrong, as to en- 

** 

(angle a great deal of earth among them, from 
which, if the earth has the fmalldl tendency to ad- 
hefivenefs, it is a matter of great difficulty to dif- 
engage it. During wet weather in winter I do not 

any fucculcnt root of the nature of this in queflion, and horfes alfo. 
My horfes that are employed in taking turnips from the field in gene¬ 
ral learn in tini^of themfelves to eat turnips, though horfes in general 
do not take to this food at firft. I faw a letter laft year from a gen¬ 
tleman who had been at pains to train his horfes to eat turnips, and he 
found it put them into good condition, and gave them a fine coat, 
He therefore thinks that young horfes might be reared upon this root 
yith advantage. 

fee 
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fee how it would be pofilble to get this root taken 
up and made fit food for cattle any thing like 
a bearable expence, efpecially that which IQs been 
tranfplanted. 


Article XI. 

Hints tending to point out the mofl praBicable 
Means of improving the quality of British 
Wool. 

“ Mr. D’Aubenton, forefeeing that in procefs of time the 
“ Spaniard might become wife enough to keep his fine wool at 
“ home and manufafhire it himfelf, took his precautions to 
“ prevent the injury that this might occafion to the French 
“ woollen-drapers. He engaged government to import fuc- 
“ ceffivcly a great number of rams and ewes from Roufil'on, 
“ Flanders, Encx.at\'d, Morocco, Spain, and even Tibet; 
“ and he affcmbled all thefe fathers and mothers of future flocks 
“ in his fold near Montbard, kept them for a tvhole year in the 
“ open air, night and day, and coupled them together by ex- 
“ perimental and well-contrived marriages.—Thus he amcli- 
“ orated confiderably this branch of rural a-conomy, and fu- 
“ perfine cloths were made of wool of French growth.” 

Monthly Review, Dec. 1787. Mem. R. Acad, 
of Paris, Anno 1784. 

TT is in general admitted, that no*fpecies of ma- 
"*■ nufadtures can be with fo much certainty relied 
on, as a fource of wealth and national profperity, as 

thole 
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thofc which are employed in working up the na¬ 
tural produftions!£ : the country where the manu¬ 
facture JPplaced: hence it follows, that every wife 
Itate ought to bellow a particufiir attention to the 
improvement of fuch of its natural productions 
as are capable of being employed in working up 
manufactures of general ucilicy, and for which an 
executive dcmantMnay, at all times, be expected to 
take place. 

It was probably on thefe principles our anceltors 
bellowed fo much attention to improving the quality 
ol Bntilh wool: and they fo happily fucceeded in 
this attempt as to rear wool in this ifland of a finer 
quality than could be found in any other European 
nation. This was the meaqs of eftablifhing thofe 
extenfive woollen fabricks that have long been 
deemed the peculiar Itaple manufacture of this 
nation, which ferved as a firm bafis for an extenfive 
foreign trade. 

Unfortunately, however, an idea began at length 
to prevail, that that pre-eminence which had been 
obtained in confequence of long-continued exer¬ 
tions of induftry^ was only a necefiary confequence 
of phyfical caufes. The peculiar finenefs of our 
native wool was attributed entirely to the peculiarity 
of our climate, and delicacy of our pafturesj and 

it 
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it was concluded, that fo long as that climate fhould 
regain unchanged, and thefe paf^^s continue un¬ 
deteriorated, our wool, without farther care®would 
continue to pofiefs^tts wonted fupei iority. This 
idea was fo warmly cheriflied as to iniiuence, at 
length, the legiflature itfelf. Meafures were adopted 
that turned the attention of the farmer from the im¬ 
provement of his wool. The confequence has been 
that, by flow degrees, and imperceptible changes, 
the quality of our wool has been greatly debafed, 
and, from being the very fir ft in Europe, it is now 
confefledly allowed to hold, at belt, no more than 
the fecond place ; as all our manufacturers concur in 
admitting that not a yard of fuperfine cloth can be 
made of any thing elfe than Spanifli wool. It fol¬ 
lows of courfe, that we rftuft now depend upon a 
foreign country fbr the raw materials of the finefi: 
branch of our favourite ftaple manufacture. Thus 
have we unnecefiarily fubjected ourfelves to all the 
inconveniences that mull ever refult from a depen¬ 
dant fituation. 

On the other hand, France, which, ever fince the 
beginning of the adminiftration of Mr. Colbert, 
hath made the mod vigorous efforts tb rival us in 
this important branch of manufacture, being now 
on an equal footing at lead with ourfelves in refpeCt 
to the trade in Spanifli wool, has fo far fucceeded 

as 
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as entirely to ruin our once flourishing traffick in 
fine cloths to thqf£ »cvaht; and bids fair for rivalling 
us in tfk article in other markets. But not con¬ 
tented with that Angle advantage that politick na¬ 
tion, by having turned their attention for many 
years paft towards the improving the quality of the 
wool of their own native produce, have at laft, as 
appears by the authority referred to in the motto to 
this paper, under the aufpices of the indefatigable 
Mr. D’Aubenton, been able to make fuperfine cloth 
entirely of their own wool, which was equal in 
beauty to that made of the beft Spanilh wool, and 
which, upon trial, was found to be fuperior to it in 
the wear.* Thefe are fads which cannot be con¬ 
troverted, and they clearly prove, that if our fuper¬ 
fine cloths are at prefent better than thole of France, 
this fuperiority cannot be afcribed to the greater 
finenefs of our own wool: they likewife lhew, that 
if, in confequence of the abfurd prepoffelfion we 
have fo long entertained concerning the magical 
qualities of Britilh wool, we ihall continue to neg- 
led to attend to its improvement, while the French 
exert themfelves in improving theirs ; the time may 
at length arrive, when, in confequence of the gra¬ 
dual improvement in the quality of French wools, 
and the imperceptible decline of ours, the wool of 

* See Memoirs of the Royal Academy of Sciences, ann. 1784 & 1785. 

France 
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France may come to be not only equal in quality 
to that of Britain, but may evei^ecome as much 
fuperior to it, as Britifh wool in former t$$les ex¬ 
ceeded that of Fratire. To guard againft this evil, 
I beg now to call the attention of my countrymen 
to this important objed, and hope I lhall be able to 
fhew, in a very fatisfadory manner, that if ever this 
revolution fhall be permitted to take place, it muft 
be owing to our own negligence alone; becaufe, al¬ 
though it may not be impoffible to improve the 
quality of French wool, yet it would be fo much 
more eafy to improve the quality of Britifh wool, 
that if equal pains lhall be taken in both countries, 
we cannot fail to leave them at an infinite diftance 
behind. I lhall farther, I hope, be able to prove, 
that by a very moderate effort, we could not only 
fucceed in brirfging Britifh wool to regain once 
more its former fuperioricy over chat of Spain, but 
that it could be eafilv brought to a greater degree 
of finenefs and excellence of, quality than any wool 
that ever could be purchafed for the purpofe of ma- 
nufadures in Europe: and that all this could be 
done, becaufe of certain peculiarities refpeding the 
nature of this illand, which no other rival nation 
can b.oaft of. 

That the foil and climate of this ifland are na¬ 
turally adapted to the produdion of fine wool, will 

fcarcely 
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fcarcely be difputedj the well-known faft that it 
did onc£ producible fineft wool in Europe being a 
fufficient proof of this circumftance; but that foil 
and climate alone are not fufficient to overrule the 
influence of all other circumftances, our own ex¬ 
perience alfo too clearly proves. To be able to 
judge how far nature affifts us in this enterprize, and 
in what refpetts *it becomes neceflary to call in the 
afliftance of art, the two following facts ought to 
be very particularly adverted to. 

1 ft. Every jilatnent of wool is greatly altered by the 
heat or the cold that the animal producing that wool 
is fubjefted to durijjg the period of its growth-, that 
part of the wool being always coarfeft which is produced 
in warm weather , and fineft'in cold weather.* Hence 
it neceflarily follows, that as wool continues to grow 
at every feafon of the year, tj,iat part of the fila¬ 
ment which grows during the fummer muft be 
coarfer than what grows during the winter feafon, 
Ifj therefore, the difference between the heat of 
fummer and the cold of winter be very great in any 
place, it will be impoffible there to rear good wool 
of a fine quality, becaufe, however fine that part of 
it may be, which grows in winter, that part of it 
which is produced in fummer muft be very coarfe. 

* For proofs of this fa<ft, fee Obfcrvations on the means of exciting 
a Spirit of National Induflry, Letter VI. 

And 
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And as it is impoffible, by forting, in this cafe, to 
Separate the coarfe from the fine^e general ftaple 
of the wool can never be of the fineft quai%: hut 
if the heat of fummer, in the place where fheep 
are kept, does not greatly exceed the cold in winter, 
the wool produced in that climate will be nearly of 
an equal degree of finenefs throughout the whole 
length of the filament, and therefore it will be, 
upon the whole, of a much finer quality than if the 
fame wool had grown in a climate where the heat 
at one feafon’was very great. But, it is well known, 
that on account of the infular Situation of Britain, 
though our winters be not intenfely cold, we never 
experience fuch a degree of heat in fummer as takes 
place in France and other continental countries. 
In this refpedl, and in this relpedt alone, is Britain 
favoured by nature beyond other countries, in what 
regards the rearing of fine wool, Juppofmg they were 
equally in pojfeffwn of the fame breed of fheep. And, 
when we advert, that, in fomp of the northern parts 
of this ifland efpecially, the winters are fo moderate 
as feldom to deprive the flocks from reaching their 
food on account of fnow; and the heat in fummer 
fo moderate as to be no more than fufficient to pro¬ 
duce grafs in abundance, without danger of parch¬ 
ing it up; we fhall be forced to acknowledge that 
this is a great and ineftimable bleffing with refpeft 


to 
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to the rearing this kind of ftock. And we /ball 
foon fee that nat#> has not been lefs liberal in pro¬ 
viding means for improving the quality of the 
wool ,/uppofing it was not originally Jo fine as •wewijhed 
it to be. To underltand this laft particular fully, 
the following fad muft be efpecially adverted to: 

It is a fad well known, and confirmed by daily 
experience, that every diJlinSl breed of Jheep, whatever 
qualities it may poffejs, continues to propagate its own 
kind without any permanent variation as long as it is 
kipt from inter copulating with other breeds of fheep: 
But if different breeds be Juffered to inter copulate, a 
mongrel breed is produced, which participates of the 
nature of both the parents, without poffeffing in full per¬ 
fection the qualities of either This mongrel breed may 
be in like manner again farther altered, by being mixed 
with other breeds -, andJo on in infinitum* 

adly. By attending to this fad: we ihall be able 
to perceive in what refped: human induftry requires 
to be exerted in improving the quality of the wool 
of any particular diftrid:, and be made fenfible that 
if this be negleded, whatever the nature of the cli¬ 
mate may be, it is fcarcely poffible but that the qua¬ 
lity of the wool produced there, if it has been fine 

* See this fait alio proved, in oppofition to the dodlrine of M. 
Buffon on this fubjeft. Obfervatioas on National Induftry, Let. VII. 

to 
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to an uncommon degree, rauft be in time confider- 
abl y deteriorated. 

The different breeds of fheep are diverfified al- 
moft without end; and they are fo much inter¬ 
mixed in every country in Europe, that if the beft 
breeds are not carefully attended to by their owners, 
and kept in flocks of one common kind covering 
a large extent of country^ they will be conftantly 
intermixing with others, and thus be greatly de- 
bafed. The influence of climate can extend no 
farther in corre&ing this diforder than has been 
already fpecified. In the fame climate may be 
found two breeds of fheep, one of which carries 
wool like coarfe hair, and the other fine wool, foft 
as fiik. This laft breed, if perfe&ly fecluded from 
the other, may be preferved without degenerating 
for ages; but unlefs this fecluflon, at the proper 
feafon, be perfc£t,'it will be every year more and 
more debafed. It is, however, a fa£t well known 
to every fheep rearer, that fheep at the rutting fea¬ 
fon acquire a fort of furor of fax, if that expreffion 
will be admitted, which renders them at that time 
reftlefs and adtive beyond meafure, fo that no fence, 
that can be made at a moderate expence for the 
purpofes of hufbandry, can then keep them con¬ 
fined: hence it becomes a matter of .very great dif¬ 
ficulty to preferve a diftindl breed without adultera¬ 
tion. 
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tion, in any country where more than one indivi¬ 
dual breed is found; and it is next to im- 

poftibldl to preferve a /mall number of lheep of a 
particular breed uncontaminated, fur any length of 
time, in a country where other lheep abound.* 
Indeed, the intermixture in this cafe is fo unavoid¬ 
able, and fo frequent, that it fcldom happens but 
the very appearance and diftinguiihing peculiari¬ 
ties of the new breed are, in a few generations, 
entirely loft among the fuperior prevalence of the 
greater number.| From this circumftance it muft 

ever 

* The following faft relating to this fubjeet /hews not only the ar¬ 
dour, but the vigour of this little animal at the rutting lotion. A 
patriotic nobleman in Scotland had obtained a particular breed of 
lheep that he wifned to preferve uncoutamiujtcd. With this view he 
put them at the rutting ilalbu into a'deer park that was fnrroumled l>y 
a very high wall, which it was fuppofed no (keep could overleap; but 
in fpite of this, and every other precaution that could be adopted, the 
careful (hepherd difcovcml one morning a*ram of the fort common in 
that neighbourhood, that had got among his fine ewes. This occa- 
fioned great utiraiimfs. The ram was immediately taken up, ."id 
though it was known that he* could not have been longer than eve 
flight among the ewes, my informant allured me he had the bell au¬ 
thority for faying, that at the yeaning time it was difeovered that no 
fewer than eighty ewes had been tupped by that rain; the lambs of that 
breed being diftinguilhable at the Ml glance from the others. 

f It will be eafil j perceived, that from this event always taking place, 
mankind, who fcldom are very accurate in their obfenrations, may, in 
general, be readily difpofed to look upon this very fatfl as a proof of 
the influence of climate in altering the wool. As the Itrangc breed of 
lheep foon acquires, in this cafe, the fame qualities with the original 

breed. 
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ever be an enterprise of very mat difficulty for 
the inhabitants pf moil counmeH>here ffipep car- 
rying wool of a coarfe quality much bound, fo tp 
preferve a ftrange breed of ivx - .*ou. u ilietp, as 
thStheir defendants (hall continue r carry as iit.e 
wool as that of the parent (Locks for as the fined: 
breeds of ftieep, wherever they are to be found in 
foreign countries, rauft be purchal'ed at a confi- 
derable price, and tranlported at a great expence, 
the original ftock pf fuch fine breeds of Iheep that 
can thus be obtained, will generally be very few in 
number, and, by confequence, they will be very 
quickly debafed. 

breed, the climate . , appearance of reafon, thought to fa¬ 

vour that hr ecu u or» aian tne other, and thus to produce the change. 
They do not advert that this change is only obferved to take place 
among tue young which have been there produced, and that the ori¬ 
ginal flock, as long as they continue in life, always retain their origi¬ 
nal peculiarities as diflindt as at the beginning. This proves that it is 
from . mixture of blood, and not from the influence of climate, that 
the grautKii affimilation is produced. 

Tliofe who have not much adverted to this fubjedl \vr mink they 
fee a fort of contradiction between what 1 here fay of the permanency 
of the breed, and what 1 faidof the influence of the climate in altering 
the flnenefs of the filament of wool j but a little attention will remove 
this difficulty. The climate produces no durable change of the nature 
of the animal, but merely a temporary variation which immediately 
ceafes when the caufe that produced it is removed. The change by 
intermixture of blood is on the, contrary a permanent change, that is 
equally obfervablc iu every variation of climate. 

Vol. VI. M 
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From th«fe confideratidns we dearly perceive, 
that wjpi FranC' attempts to obtain a particular 
breed of flieep from Britain, or dfewhei r, for the 
purpofe of improving her’wool, ihe has to ftruggle 
with obftru&ions that nature has thrown inrihcr 
way, that are infinitely more difficult to be removed 
than the feeble bars that human laws have fome- 
times attempted to rear; bars which by an enter- 
prifing fpirit might, in all cafes, be eafily fur- 
mounted. But to Britain t indulgent nature has 
been in this refped peculiarly kind, by having of 
herfelf, and without any effort on our part, effec¬ 
tually removed this otherwife unfurmountable diffi¬ 
culty, and thus has put it in our power to propa¬ 
gate any pai titular breed of quadrupeds we may 
incline, by enabling us to keep it, as long as we 
lb all think neceffary, perfectly ifdlated from eveiy 
other bleed, without fubjedling us to the fmalleft 
expence to effe&uate that ftclufion. 

The intelligent reader will readily perceive that 
I herp allude to thofe numerous iflands, iflets, and 
holms, that are thick lcattered along the weftern 
and northern coafts of this ill and. The climate 
of thefe fmall iflands is temperate and equable be¬ 
yond that of perhaps any other part of Europe j 
and the grafs in many of them is peculiarly adapted 
to the rearing of Iheep, There, the flocks would 

be 
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be in little danger of fuffering of food in 

winter ftorms,'as fnow is rarely Rnto lie therefor 
two or three days together during the feafon. Thefe 
iflands are alfo of iuch various dimenfious, that they 
may be found from lefs than -one acre to more 
than a thoufand, or even ten thoufand acres in ex¬ 
tent; and they are all fo thoroughly fenced, that 
unlefs a lheep were to fly through the air* or fwim 
over a large arm of die lea, any particular bueed 
that may be placed there would hot run the fmalleft 
riik of being contaminated. 

Thefe are advantages which France can never 
hope to pofiefs, and they give to Britain a decided 
fuperiority above rival nations in this important 
branch of rural ceconomics: for here, without 
trouble or expence, fhould we be able to obtain 
even no more than one male and one female of a par¬ 
ticular breed, we can rear them with a certainty that 
the breed lhall riot be adulterated until it fhall have 
increaled fo much as to admit of fending off colo¬ 
nies fufficiently numerous not to be eafily debafed. 
Here alfo, the parent flock could be preferved for 
ages, and improved j from whence the Colonies could 
be fupplied with unadulterated rams, and frefh drafts 
of ewes, to keepgUp the breed, which without this 
precaution would, in more expofed fltuations, 
greatly degenerate. We have it thus in our power, 
M 2 without 
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without Trouble or <p6pwcpj to make whatever ex¬ 
periments wp oj£> incline in improving the breeds 
of domeftick animals, either,upon a large or a fmall 
icaie, as circprnftaoces Audi require. This peculi¬ 
arity, duly attended to and properly improved, 
would, in a fhort time, give *o Britain the full, and 
|n a great meafure the exclufiye poficQion of wool, 
£ner in quality than that not only of any other part 
of Europe, but ey.cn fuperior to any that can now 
he obtained in futfirient quantity for manufactures 
in any part of the globe. Thus would our woollen 
fabricks become fuperipr in quality, and inferior in 
price, to thole that could come into a competition 
with them in any part of the univerfe. Nor are 
thefe idle theoretical conjectures, but undeniable 
faCts, founded on the fure bafis of experience and 
found reafoning. Let us not, therefore, longer neg- 
leCt to avail ourfelves of thefe Angular advantages 
that heaven hath fo bountifully conferred upon us! 
The means are eafy, as the end is great. 

Tp effcCtuate thefe dcfirable purpofes, I beg leave 
to propofe, that a fockty lbould be inftituted under 
the name of The Society for improving the quality of 
Brifijb WotA. This fociety to be oonftituced on the 
feme general plan with that of Society of Arts 
in London; to confift of an indefinite number of 
members, each of whom Jhould contribute One 

Guinea 
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Guinea a year, (this payrrterit td Jte continued ohly 
during pleafure) the money, tmaw the direftion of 
a committee to be chofen annually by the members, 
to be applied—for promoting the improvement of 
Britifh wool, by offering premiums, or by any other 
mode that (hall be judged more advifeable for fe- 
le£ting the beft and ftneft Pooled lheep that could 
be found in this iitendj—for procuring the beft 
breeds from foreign parts that could be difcoveted, 
and for rearing'each of thefe diftinft breeds apart, 
and increafing die number Of each, till their refpec- 
tive qualities could be diftin&ly afeertained, and 
their value accurately appreciated. To give fome 
idea of what might be done by this fociety, 1 (hall 
beg leave to fuggeft a few more hints that have 
occurred to me in reflefting on this fubjeft 

There exifts in this ifland at prefent the remains 
of at lead three diftind breeds of lheep, that are pe¬ 
culiarly valuable on account of the quality of the 
wool produced when uncontaminated by foreign 
mixtures, but which, in the prefent (late of this 
country, run a great rifk of being entirely loft in a 
few years, if no efie&ual method (hall be now taken 
to recover and preferve them. The firft care of 
fuch a fociety (hotdd naturally be dire£led towards 
the recovery and prefervation of thefe valuable 
breeds of our native lheep. 

M 3 
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If he firft of thefr kinds I fhall mention, as being’ 
perhaps the mott nearly loft, and as carrying the 
fintft wool that has been known in this ifland, may 
be diftinguiihed by the name of the Highland breed. 
This breed of fhetp was formerly to be met with 
in the higher parts of Aberdeenlhire, and in all the 
counties of Scotland to die northward of that j but 
now the breed is there fo much adulterated by in¬ 
termixture with other forts, as to give no room to 
hope that any of rite genuine breed could be found 
in thofe parts. In the Weftern. ifiattds; though for 
many years paft little attention'has been paid to 
fheep, the original breed has not been quite fo 
much debafed as on the main land; and fome of 
them might there be picked up with care tolerably 
good. The fame fort of fheep, I have alfo been 
told, are found in the Orkney iflands; but it is be¬ 
lieved the pureft of this breed that at prefent exifts 
is in the Zetland ifles. This is a fmall, hardy, 
though delicate looking animal. Its wool is re¬ 
markably fine in ftaplej but its moft diftinguifhing 
peculiarities are, a fiiky glofs to the eye, and a pe¬ 
culiar foftnefs to the touch, that no other wool I 
ever faw pofiefTes. 11 is not frizzled up like Spanilh 
wool, but in its native ftate is gently waved, and 
is rajther longer in the ftaple. When compared 
with the beft Spanifh wool that could be bought 


u> 



t M I 

in the Lofidon market, it was-found, upon a fair 
comparative trial, to be finer tmmvtheSpanifh, in 
the proportion of nearly feven to four. Stockings 
have been made of it in Aberdeen that were fold for 
five and fix guineas a pair; and at this prefent time 
many pair of ftocking* ( are made of it each year in 
Zedand, which, though not delicately manufactured 
nor properly dreffed,' but merely oh account of the 
finenefs and peculiar JoftneJs of the materials, fell in 
the (hops at fifteen and fixteen (hillings a pair. The 
(heep of this breed are for the moft part entirely 
white, but fome of the fame fort are of a dun, or 
fawn colour, fome black, but a greater proportion 
of a beautiful filver grey, with a fine glofly luftre. 
Many of them have been much debafed by an in¬ 
termixture with a very coarfe wooled fort of (keep, 
which carries a great quantity of dry brittle hairs 
among the wool. This kind of hair, I am told, is 
in fome places of England called hemps. 

It will perhaps be a difficult matter to recover a 
pure unadulterated breed of this kind of (heepj 
yet I fhould not think it altogether impoflible. lit 
fome of the fmall iflands they may perhaps be found 
very pure; for in thole parts the natives have fo 
entirely negleCted their (heep as not to have unin¬ 
tentionally debafed their breed, under the idea of 
improving it. Perhaps the eafieft wav of recovering 

that 
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that breed of fheea would be to offer a fet of pre¬ 
miums for the be® ewes, and the beft rams of this 
kind, to be diftributed at a place that fhould be 
judged the moft convenient in Zetland, at the moft 
proper feafon of the year. Thefe premiums might 
be, for the beft ewe (or rather perhaps ewe lamb) 
Carrying the clofeft and fineft fleece, fay five guineas: 
for the fecond-beft, four guineas; for the third, 
fourth, and fifth, three, two, and one guinea re- 
fjie&ively. In like manner, for the beft ram, five 
guineas; and for the fecond, third, fourth, and fifth, 
four, three, two, and one guinea fucceffively. It 
being a condition, that thofe for which the pre¬ 
miums are given fhall remain the property of the 
fociety, if the owner does not rather incline to keep 
the fheep, and forego the premium. The price of 
iheep is fo low in thefe countries, that this fet of 
premiums would probably bring together a great 
concourie of the beft of this breed, which are at pre- 
fent widely fcattered through thofe lonely ifles, and 
would afford an excellent opportunity of picking up 
a great number of them at a moderate price, befides 
thofe for which premiums were given. 

It would be proper in this, and in all other cafes 
of the fame fort, for the judges to, have along with 
them an expert woolftapler, for * the purpofe of 

enabling 
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enabling them .to determine wifihjaciiity .and ac-ctf* 
racy which was the-fineft wool* 

Another fet of premiums exactly fimilarto thefe 
might be offered in the Xfle of Skye, which is the 
moft centrical place for die Weller n iflands. Whe¬ 
ther it would be proper to have another fet’for the 
Orkneys I cannot tell, being as yet but imperfectly 
informed as to the nature of the breed of Iheep in 
thofe parts. 

The other two valuable breeds of jfheep, natives 
of this ifland, are thofe that carry the long wool 
fit for combing, of the fineft quality, and that kind 
which carries the beft fhort clothing wool. Both 
thefe breeds are natives of England and Wales: 
but in what places the fineft of either breed are to 
be found, and what, would be the readied: way of 
obtaining the beft of either fort, other gentlemen of 
the Society would be much better judges than I can 
pretend to be. 

Spanifh wool is now in fuch high eftimation for 
manufactures, that it would doubrlefs be one of the 
firft enterprizes of this Society to obtain a parcel of 
this breed of iheep: and though the penalty for 
franfporting iheep out of Spain be nothing left 
than death by law, yet it will be no difficult matter 

to 
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to get any number of fheep from thence that may 
be wanted, bya^jrocedure it is not neceflary for 
me here to explain. The only real difficulty will 
be to find a perfon who is capable of choofmg 
the bed fort, to pick them out there, who would 
not bepliable to fufpicion: but this difficulty may 
be overcome. 

It would perhaps be advifeable to obtain from 
thence at the firjl, not lefs than fifty or fixty ewes, 
and ten or twelve rams. By obtaining'fuch a 
number at once, the breed would not only be the 
more quickly increafed in Britain, but a chance 
would alfo be given to correft any error that might 
be made in choofmg them; as it is not probable, 
that among fuch a number there would not be 
fbme individuals of the fined fort, that might be fe- 
parated from the reft to keep up the purejl breed. 
The fupernumerary rams too, might be put to the 
pick of our own ewes^ to improve their wool by 
the crofs breed. As the firft cod of thefe flieep in 
Spain would not be great, and as the expenCe of 
tranfporting them hither would not be confiderable, 
it would perhaps be right to obtain a ftill greater 
number, if the fociety’s funds were adequate to it j 
as the nation would thus the leaner derive a benefit 
from this improvement. 
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The Spanifh fiieep not only ^fford a fine wool, 
feut, as they are a large, ftately, fro bodied animal* 
they would, if well chofen, be valuable on account 
of their carcafe as well as their fleece. 

Another breed of ftately, well-bodied that 
likewife carry fine wool, are to be met withif£ Bar¬ 
bary, and wotild, no doubt, claim the early notice 
of the fociety. 

It is not to be cxpe&ed that the 1 ’arentins fiieep 
will now, after fa many ages of nfcgleft, cany as 
fine wool a6 in the time of the andent Romans, 
when it was fo highly celebrated: but we are aftured 
by modern travellers, that thefe ftieep are ftill diftin- 
guilhed above all others in thofe regions for the 
finenefs of their fleece. It would therefore be pro¬ 
per to try to obtain ,a few of the belt of this breed: 
and though the wool that they produce in their 
native country fhould perhaps be found to be 
coarfer than fome of the fineft of our own, this 
ought not to bar the trial, as there can belittle 
room to doubt that it would be confiderably im¬ 
proved by rearing thefe fiieep in our colder climate. 
This obfervation will alfo apply to the fiieep of 
Barbgry, and all others that cbme from warmer 
regions than our own. 
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The only othet^ireed of European (heep 1 have 
heard of, that profaifes to anfwcr our prefent pur- 
pofe, is one that has been lately difcovcred in the 
Crimea; which carries a fleece of a grey colour* 
and very fine quality!'but it is- not yet enough 
knowi|jp& enable us to fpeak of it with any degree 
of cert||nty. It is, however, well worth enquiring 
after, on account of the warmth of the climate, as 
it would probably be greatly ameliorated by being 
tranfported hither. 

The fineft wools, however, that are brought to 
European markets are the prodpftion of Afia. 
Perfia, Cajkemire , and Thibet y are the countries from 
whence they come; and it would be an objeft of 
great importance, and highly worthy of fuch a fo- 
ciety, to obtain fome of the beft breed of the fheep 
of each of thefe countries. Thismuft, indeed, be 
a work of time, and will be attended with diffi¬ 
culties and expence but thefe difficulties are not 
of fuch a nature as to be unfurmountable. The 
fheep is an animal that, when young, can be eafily 
tamed, and can become fo entirely domefticated 
as to follow than like a .dog, partake with him in 
any kind of vegetable food, and lie in his chamber. 
To fheep fo trained, a journey either by land or 
by fea, is not a matter of great hardfliip; and in 
this way they may be brought hither. Some of 

the 
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tile Thibet fheep have already found their way into 
Bengal, where they never can tftfof any ufej but 
none of them have yet been imported from thence 
into this country. Travellers mention an animal 
of that country of the goat kind, called Touz, 
which carries a fleece much finer, than the |?ool of 
their fheep. Enquiries fhould be made if fuch an 
animal exifts, and if it does, fame of them, if pof- 
fible, fhould.be brought to this country; as there 
is little reafbn to doubt but they would here pros¬ 
per abundantly. 

Th c Paco and Vicuna of South-America, com¬ 
monly called Peruvian Jheef> though they be, ftriCtly 
ipeaking, of the camel tribe; yet as they carry wool 
of the nature of that of .fheep, only finer in quality, 
fhould alfo be attended to by the fociety. Could 
a few of thefe animals be obtained here, there is 
great reafon to believe they would thrive very well 
in Britain, as they naturally delight to dwell only 
in the cold regions of the Andes, and have been 
found to do very well at Aranguez in Spain, where 
a few of them have been kept for feveral years paft 
merely as ? curiofity. Could we produce a fuffi- 
cient quantity of this kind of wool, at a moderate 
price, it would give many of our Jmeft manufactures 
a prodigious advantage over thofe of our rivals, as 
is fufficiently obvious. 
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The only other animal that occurs me, as car¬ 
rying a fleece in our manufa&ure, is the 

Angora goat** This kind of goat has been reared 
in France and in Sweden j, in both which places it 
thrives as well as in its native country, and carries 
the fame kind of long Glky fleece. There cannot 
therefore be ,a doubt but ,it would thrive here alfo: 
and it could be kept, from intermixing with other 
breeds of gpats in the fame way as the Iheep. It is 
probable the moft rocky and inacceflible iflands, 
if flocked with this ciafs of animals, wpuld return a 
much greater profit than they could be made to 
yieki in any other way, were the fleece fold even 
at only half the price it now yields in Britain. 
This animal therefore feems to be highly deferving 
the attention of the fociety. 

To be prepared for receiving and propagating 
thefe different breeds of animals when they can be 
obtained, it will be neceflary for the fociety, im¬ 
mediately after its inftftution, to provide $ proper 
theatre for thefe experiments, Many places might 
be pointed out as being well adapted for the pur- 

* I hope no apology -will be thought neceflary for taking notice of 
thefe animats, which are not ftridfly of the Sleep race. In a difqui- 
Ation of this kind it is the nature of the material, not the dafs of ani¬ 
mats which produces it, that outfit to be chiefly adverted to.. All 
thefe materials ane fojficiently analogous to be, without impropriety, 
admitted inthis eff.'.y. 
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pofe here wanted but thofe which, upon the wholei 
appear to me the beft, are the^ktods on the weft 
coaft of Mull, iin Argylefhire. Thefe iflands are 
numerous, many of them fmall, and yield excel¬ 
lent pafture. On thefe the parent breeds might be 
placed, perfectly fecure from all danger: and as 
other larger iflands of various dimenfions lie near 
them, the ftock might cafriy be removed to thefe, 
•when their increafe was fuch as to require it, and 
would {till continue to be under the eye of one 
fuperintendanti As molt of thefe iflands belong to 
the Duke of Argyle, who is at all times difpofed 
to patronize and encourage every plan that promifes 
to be beneficial to the country, there can be no 
doubt but he would be ready to grant to the fo- 
ciety every accommodation that could be reajcnably 
expected from Mm. And though the focicty would 
no doubt pay a rent for fuch land as they acquired, 
yet if that rent were not greater than what is ufaally 
paid for fgch land in that cquntry, they would find 
no difficulty in getting fuch iflands as they had not 
immediate occafion for, let, at the fame rent from 
year to year, till they fhould find it neceflary to 
occupy them thetnfelves. As for thole iflands that 
were flocked by the new breeds of flieep, I do not 
fuppofe the lofs by them, if any thing, could be 
greatj for rents there are low, and the wool, it is 
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to be fuppofed, would fell at very high prices com* 
pared to what us ings there at prefent ; fo that if 
this department were managed with an ordinary de¬ 
gree of (kill and honefty, the expence incurred there 
would probably be altogether, or very nearly, re¬ 
paid by the produce of the flocks. Under the ma¬ 
nagement of an individual, for his own account, the 
return would no doubt be much more; and, after 
the (keep were once obtained, the breeding of them 
might prove, to fuch individuals, a bufmefs highly 
lucrative; but under the direction of a pubfick fo¬ 
ciety, this pught not to be looked for. Indivi¬ 
duals, however, who poflefs the iflands fcattered 
around thefe, would have an early opportunity of 
procuring the bed breeds, and would no doubt 
quickly avail themfelves of the benefits that might 
be derived from that fource. It Would be no (mail 
advantage to them to be able t© fend their wool to 
market along with that belonging to the fociety. 

If ever this fociety fhould be inftituted, it would 
feein, for many very obvious reafons, that London 
ought to be the place where it fhould be conftituted, 
and where a fecretary ought perpetually to refide, 
■who, under the direction of the committee, fhould 
tran fail the bufinefs of the fociety; fend the necef- 
fary commiflions to foreign parts, and iffue orders to 
the domeftick overfeer for regulating his conduct. 

It 
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lc will be unnccefiary to dwell upon the benefits 
that would be derived to this co^^ry from an in- 
flicution of the nature here propofed, thefe being, 
abundantly obvious. It feems indeed to be no: a 
little lurprifing that a tiling of this kind Should not 
have been thought of long ago. This can only have 
been occafionod by the fatal prevalence of thole 
fa lie notions, that have been lb long indnfrriotifjy 
propagated, concerning the fttneriumy of B.-itifii 
wool above ail otliersj—an abfurd notion that has 
been ior.tr eagerly cheriihed, though it is directly 
contradicted by our daily experience.* It is owing 
to this caule alone, I apprehend, that the fuljjctii: 
lias never hitherto properly attracted the pubiick. 
attention. It is to be hoped, that when it does 

• 

* Thai Spanifh wool has ben. hr.g ,ui article of import i ,tu this 
country every prrfou bmrs, but lew know cA.a.biv the arno :* r t that 
trade, or the Anns of money ih|J are annually lent out of this king¬ 
dom lor that article, moil of v. huh i.i eo.iiur.icd ;.i. lathing ourfeive*. 
I5y an a» i ount that nils laid before Parliament la A o' it appears tint, 
on an average of fevcral years pall, aboinakree millions of pounds of 
Spanifh wool have lnen imported by m-; but lliat the amount of ibis 
imp: nation is aiignicriim: from year to year, and that in partiot 1 tv, 
in tin year 17S7, no U "s than lour ntiijiw.s one hundred mil eigi.ty- 
c.iplit thoufaml two bundled and eighty poor,ds of Spaniel wool were 
imported into Britain, the value of which was upwards of f: ImnJr-.-d 
thiiifii>nt ft'tumh. Aii imnitnfc film- to !«• ntcJA/j/,- gb 1 l.v n*. for 
tile piuimie of envoi.raging the agrl. men e of Spain, ti:.:t might be 
infinitely more beneficially employed in augmenting the produils of 
our own fields, and promoting, by the eheapiu!’ of the raw materials, 
the niaiiufadluics and the’ commerce of tins country! 
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come to be properly adverted to, men of liberal 
minds in everjj^nk of life, perceiving its great 
importance, and obll-rving at the fame time the 
trifling effort that is required ro confer the molt 
/olid advantages on their country, will eimihuQy 
preis forward to obtain an honourable place among 
that lift of patriots, whole names will doubtlefs be 
preferved to future ages by a grateful people, who, 
while they enjoy the benefits this aftociation has 
conferred upon them, will with facial joy celebrate 
their praifes. And though :here can be no doubt 
but the efforts of individuals would be altogether fuf- 
ficient eafily to effect thefe falutary purpoies, win - 
out any public aid, or royal aft'ulance; yet it would 
be highly unbecoming of thofe who fhould plan 
fuch a laudable inftitution not to folicit the royal 
patronage, and to put it in the power of the King, 
or the Prince of Wales, to have the honour of being 
the patron of an undertaking fo fuitable to the dif- 
pofitions of thofe who glory in the titles of the fa¬ 
ther and the friend o r their people. 

The effefts of the royal bounty , in improving the 
breed of another valuable clafs of animals, the horje , 
are well known. By a fimilar bounty in the prefenc 
cafe, though much more limited in extent, effects 
fimilar in kind, but of infinitely greater national 
importance, might be expc&ed to be produced. 

May 
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May the happy time foon arrive, when the foeep 
of Great-Britain lhall as much^^cel the Ihcep of 
all other nations, in refpeft to the finenefs of their 
wool , and other valuable qualities, as the borjh of 
this iihnd now confcll'cdly exceed all others in 
fwiftnef. a*::! in bodily firength ! Nor hsr e we room 
to doubt, that with an equal degree of irtendon and 
care, the forme. t -nt "ould he much ibonu tffe&cd 
than the latter has beer, como’eated, fince it has 
been clearly i.i«?rmnil:r*ed > that our climate is na- 
...-‘ay fuited beyo io moil others for the produc- 
•' of fiie w/j -r.-\ cur circumftances in other 
./peels uocor ; dy ... ; usable for its improve- 
j"-.rt, 1 hough, wu.ii regard to horfrs, this ifland 

. ing able to bo;dl of no peculiar natural advan¬ 
tages, the pre-eminence fhe holds in this refpect 
muft be confcflfedly the rcfult of continued care, and 
unccafing attention alone. 


Article XII. 

The two following papers, furnifed by a gentleman well known 
and rejpetlcd for bis abilities in the improvement of Crafs 
Lands in the county of Somes fit, we give in his own Jlyle and 
manner. The firjl of the t wo, if examined with the Jlrid - 
nefs of agricultural criticifm, may be liable to fonie animad- 
verfion, on account of the extraneous matter with which it 
N 2 is 
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is accompanied in the notes; but as they take up hut little 
room, and may fen* to illujlrate the rujlick char aiter of a 
confuler able part the fulordiuate claffes employed in the 

hufbandry of the county, they are admitted. 7 "he information, 
inheed, is not to be conftdered as if any great confqucnce to 
the practical farmer ; but as in convafition, fo in reading, 
thofe anecdotes of plcafantry which happen to be excited by 
local'jubjcfls, arc not without their rtje in relieving the mind 
from the uniformity of fever,:r /Indies. Some of our readers 
will (mile, not difigrccaldy to thenjtlves ; and we trujl no one 
•will be offended at the peculiarity of a writer with whom many 
may hope to be better acquainted. The communications of 
Air. Locke, fa far as they nefpecl improvements, we are in¬ 
formed, are the refdt of praedicc founded on his own refec¬ 
tions, unaided by the pci u/al of agricultural authors-, and 
therefore they ha ve the recommendation of the. greater origi¬ 
nality.—We pall be glad of bis further corn-fiondcncc, more 
tfpeeialiy if bis profcjj.onal line jhoitldfur nip him i with nfcful 
cbfervaiions on the dijajes and management of cattle in low 
tnarpy countries, as well as the lands og which they feed. 


On the Improvement of Meadow Land;—with a 

Jhort Hijlory of a part of Somerfetffire. 

\ 

[By Mr. Locke, in a Letter to the Secretary.] 

Sir, Burnham, Feb. i, 1789. 

T Promifed in my laft letter to give you fome ac- 
A count of the methods I have made ufe of for 
thefe forty years paft towards the improvement of 
Meadow Land; previous to which I think it necef- 

farv 



fary to prefent you with a fhortJaiftory of the flat 
part of Somerfetfhire, wherein ^Wa.s born and have 
always lived. Brent and Banzvcll's Marjl:, as it is 
called upon the old maps and records, but at prefent 
better known by the names of the North and South 
Marjh, with fome few pari flies adjoining, compre¬ 
hend all the lands fltuate between the Mendip and 
Poledown hills, quite home to the Briftol Channel; 
containing together 4 1 parifhes, compofed of the 
hundreds of Bempjlone, Brent cum Wrington , IVinter- 
Jioke, IJtm‘/pill cum Puritan, and part of IP kit ley and 
Gicjion Twelve Hides. 


I have taken an aflual Purvey by admeafurement 
of a great part of thefe lands; and, eflimating the 
pari flies 1 have not Purveyed in their due propor¬ 
tion, I find the whole together will amount to about 
3000 houfes, 20,000 inhabitants,* and 128,000 


* 1 have fountci\ the inhabitants of about twenty parithes, ami 
tfiimating the others after that rate, they may be divided as follows; 


Uiiibamls — 2,5-0 

Widowers — Coo 
Batchelors — 700 

Sons —— 4,500 

Malc-lcrvants - 950 

Male apprentices 400 
Male lodgers — Rjo 


Total males 10,500 


Wives — 2,52; 

W idows — 1,000 

Spiullers -■ - 
Daughters — 5,500 

Female fervants - 1,025 
Female apprentices 400 
Female lodgers -- Koo 

Total females 9,500 


N 3 


acres. 
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acres, the wade land included. To the above add 
the low lands -wM$ed by the Tone, Parret, Ivel, 
Bru, Brent, Ax, and the Congre, all which rivers 
difcharge themfelves into the Briftol Channel, and 
we {hall have 128,000 acres more at the lead. A 
confiderable part of thele lands are included in 
King Arthur' s* grant to the abbeyat Gladonbury, 
dated 21 May, 54a, in addition to that which King 
Arviragus had given it before. Ina, eleventh king 
of the Wed Saxons, anno 704, built the fird church 
at Wells, where the cathedral now dands, and from 
his grant in Dugdale's Monajlicon, dated 725, it 
appears that he gave great poffefiions to the church 
of Gladon; and Kenulpkus the fourth king after 

him granted, anno 766, a trail: of land containing 

■ 

* King Arthur, foil of Uler Pcndragon, \vl}o was the brother of 
Aurelius Anibroliiis, having fought a great number of battles, and 
performed a variety of noble adls, was hiiufdf (lain at Cannlford, ill 
Cornwall, by Mordred, foil of Gouran, King of the Srots, whom he 
had by Anna, one of the aunts of Arthur. [Sec A 'bum and Manama 
,Status.] Ilis body, in the jfith of Henry il, anno 1189, was found 
buried at Glafionluiry, with Guncver his queen. Giraldus Cambrcnfis, 
ihe biftorian, was an tve-witnefs to the finding thefe remains. The 
lead cover was preferred in the treafury of Glailonbury till the flip- 
predion of i s abbey by Henry VH 1 . oil which was a Latin inferip- 
tion in rude letters, thus englifhed, « Here licth King Arthur, buried 
in the ifle of AvAonia.” Set Slew’s Annals, 

I do.not recoil'd! whether the term Brent be in King Arthur’s 
grant; but if to, it contradicts the received opinion that Brent marfh 
took its name from Le Sire dc Breant, a famous Knight Archer, who 
came into England at die Conqueft. See Hoi/ingshed . 


two 
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two large manors for the fupport of Ina’s church at 
Wells. The old charter of en^^vment may be 
feen in Godwin's BijJjcps. 

The earldoms or counties of England mult have 
been fubdivided before llonorius , the fifth archbifhop 
of Canterbury, divided his fee into pariPnes, anno 
636} and it is a doubt with me whether King Alfred, 
who died in 901, did not improve, or rather corn- 
pleat, the plan of Pome of his predecefiTors in divi¬ 
ding the kingdom of England into hundreds and 
timings; for I cannot conceive that the hundred of 
IFiiiiton Free- Manors, which contain 31 pari fines, 
and the hundred of Taunlon-Dean, which confills of 
30 pari Hies, (and which was the refidence of King 
Ina near a century and a half before Alfred's, time) 
had cadi fo few as one hundred houfes in it when 
this fubdivifion took place. However this be, we 
can, with the affiffance of Domefday-book, old 
Peerages, Dugdale, Tanner, Camden, Speed, and 
fome other itineraries, trace moll of thofe manors 
and parifhes that compofe thefe marfhy lands to, 
and Jbme beyond, the Conqueil. Amongft tilde 
are, Wedmore, where Alfred fometime refided; 
Aider, where the Danifh King Gotlirum met Alfred 
to be baptized; Banwell and Congrejlury, which 
King Edward the Confeflor gave to Dudoco, the 
fourteenth bifliop of Wells, as an addition to his 

lee. 
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fee. Yatlon and Winjcomhe were added at the Con- 
qtieft to pleafe 4 $t r nop Gifo, from whom King 
Harold had taken part of his lands, and gave them 
to the monaftery of Gloucefter. Bifhop Jocdine,* 
who founded the Prebends and Chapter of Wells, 
added to his fee the parifhes of Cheddar and Ax- 
bridge \ the lad gives name to the deanery, in which 
the chief part of thrfe marfn lands are fituated. 

Amongfl other parifhes of great antiquity is one 
called ilkrjcn, a corruption of Bloody-Down , fo 
called from the great daughter of the Danes by 
Frnulph, the fuppofed fon of Hun fecond earl of 
Somerfet, anno 845. Indeed, if we examine anti¬ 
quity, we fhall find that in the names of all placea 
fo ending, don is only a corruption of the word 
down, juft the fame as ton, at the end of other places, 
is a corruption of the word town ; from whence we 
may conclude, that the parifh of Lockfton was ori¬ 
ginally the dwelling or town of Locke perhaps long 
before the Conqucft. "Lock/end (now corrupted to 

* This Bifhop is fa i<l to have given an tfbte in Bath, called Saint 
Join’s Farm, valued at 6ol. per annum, for the fupport of fix wi¬ 
dower men, fix widow women, and a purveyor; which farm I was 
employed to i'urvey in the year 1774, and it was then fo much im¬ 
proved by buildings as to be worth little lefs than 10,cool, per annum. 
It is at prefent called the Blue Alms Charity, and notwithflamling 
the marvellous increafe of rents, it is ftill appropriated to the mainte¬ 
nance of thirteen people only. 1 


Locking, 
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lacking, as if a participle) was .one end of the pof, 
feflions of Locke, as alfo Lockjend^kad, Lock's Weft~ 
'Town, now called Weft on above the Jea, and many • 
others of like import. Adjoining Lock’s-Town 
on the Eaft is a parifh lying between two hills 
called Comb-Town, which in all probability the pro¬ 
prietor of Lock’s-Town bellowed as a gift upon 
one of our ancient Bifhops, being at prefent called 
Compton-Biftoop, and dignified with having a pre¬ 
bend’s Hall in the cathedral church of Wells. The 
lame obfervations may be made on the lands ad¬ 
joining called JVinicrton, Winlerjcombe, Winterhead, 
Winter hill , &c. all which names feem to fignify to 
us that the villages thus called were one time or 
other the property of one Winter, unlels we can 
fuppofe them to have been called thus from the 
leafon of the year. 

It may be obfrrved, that meft of thefe parifhes, 
which have the appearance of antiquity, have a 
fmall portion of land higher than the marihy parts, 
and the churches are built upon fuch places as were 
not likely to be overflown by the fea. Indued the 
whole of thefe marfli lands, which comprehend 
the quantity of acres contained in twenty miles 
fquare, were one part conflantly, and the other fre¬ 
quently, overflown either by the fea or land floods, 
until the reign of Henry II. when banks were made 

to 
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to keep back the tide; but it was not till the reign 
of Queen Elizaf^Jt, that the no lefs famous than 
uleful dam called Ilighbridge was built, having three 
large arches fufficient to drain the country, with 
flood-gates of fuch ftrength as to keep back the 
tide; fo that we frequently fee the water on the 
Weft fide of the bridge lying againft the fea from 
twenty to thirty feet higher than it is on the Eaft 
or land fide. 

Perhaps this draining the land gave rife to fome 
new parifbes; their very names feem to indicate as 
much, viz. Chad Sea, i. e. the land late a fea, de¬ 
dicated to St. ChadMiddle Sea , lying between 
the parifli of All Dry, (now Audry or Othery) and 
Weft-town Sea and handy (now Weftonzoyland) Badge- 
•warth, that is, the warth (or warf as anciently 
ipelt) of Badge ; Hunt's Pill, that is, the Pill of Hunt , 
and fo of others. It feems a!} though Lymfjham, 
together with Burnham, Berrow, and Brean, whofe 
churches ftand within a few yards of high water¬ 
mark, are ftill more new; nay, the two parifties of 
Biddes-ham and Aller-town were, long fince the 
Revolution, actually chapels of eafe to Wedmore-, 
and the flourifhing parilh whofe church is dedicated 
to Saint Mark, is a fpurious iffue of that ancient 
place; for although it has 800 fouls in it at this 
time, the publick knows it by the name of Mark 

only 



[ * 8 7 ] 

only, without any fur-name; and it is left totally 
unnoticed as a parilh in Bacon’s n well as every 
other edition of Elton’ s Thefaurus. 

I am the more convinced the flat country I am 
defcribing was once overflown by the fea, from the 
names given to certain places in it. Jofeph of 
Arimathea and his followers, according to Ircculas, 
lib. ii. cap 4, had as much land given him as could 
be furrounded by twelve ox-hides cut into fmall 
thongs, which he at firft called jTnifytrin, but after¬ 
wards the I (land of Avalon-, at prefent it is called 
Glaflon Twelve Hides. The high hill called Brent- 
knoll (on the top of which was a Roman garrifon*) 
was ftiled by the monks of Glaftonbury, in an an¬ 
cient grant of theirs, the kittle IJland ef Frcgs, f and 
became famous fyr giving birth to the noted Adam 
de Marifco, i. e. Adam of the Marjh, an author of 
great piety and learning, who flourifhed in 1257. 
Befides the above iflands, there are a great nurfiber 
of villages, farms, and places, Called Iflands, IJle-ports, 
Hills, Mounts, Batches, Warfs, War tbs, and Waths, 
with the epithets great, little, long, Jhort, high, low, 

* The top of this hill contains about ten acres, having been fur- 
rounded by a thick wall, the traces of which are now vifible; and 
within my own remembrance there was a large quantity of Roman 
coins found upon it, fo that I cannot doubt of its having been a 
Roman Ration. 

hither , 


f See John Roufe. 
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hither', yonder, ever, under, fupra,jubter, nether, eaft, 
weji, north, Jcu£, ‘white, black, yellow, green, &c. all 
of which contribute to prove this flat country to 
have been once a fea. But if we may in this cafe 
rely upon tradition, for the digging up of fhip’s an¬ 
chors many feet under ground in the marfhy places, 
there cannot remain any pofiibility of doubt. 

I have feen fome grants of William I. and grants 
cf manors foon after the Conqueft, which I could 
both read and underftand. They were not much 
unlike the long narrow chyrographs of fines wrote 
in Law-Latin Court-hand j* but I do not recollect 
to have feen in the leafes of tenements for lives un¬ 
der thefe grants, any particular boundaries fet forth, 
till fince the diAblution of monafteries at the Refor¬ 
mation and from hence I conclude that this flat 
country was'no otherwife bounded than by ancient 
grafts of manors, each of which was gelt at a cer¬ 
tain number of hides.f and was under the feudal 

tenure 

* I have now in my poffeffion one of thefe Law-Latin Court-hand 
chyrographs, acknowledged in HU. term, 4th William III. between 
Francis Carfwett, Dodlor in Divinity, and vicar of Bray in Btrkfhire, 
(the turn-coat vicar of Bray) plaintiff, and John Friend, of Taunton 
Saint Mary Magdalen, defendant. 

t IIow fhali we reconcile the very great difference at prefent fub- 
fifting between thofc authors who have laboured to afeertain the quan¬ 
tum contained in a hide of land? fome having fixed it $0 be fifty acres, 

whillt 
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tenure held in villenage* by the vaflals of the great 
Lord, who for the moft part held^der the Crown 
by knight’s fees and war fervices. 

To 

wliilft others have as confidently called it a hundred. 1 'erhapS both of 
tliefe are right; for if we look into Doir>cfday-h:x;k, we foal! find one 
gentleman’s manor gelt for twenty hides, which at prefe..* contains 
twenty hundred acres; and anodur gentleman’s mar-oi gckst twenty 
hides, that contains only ten hundred acres. The fart is, a hide of 
land was juft lb much as could be till.a with one team, and fo was 
more or lefs according to the indullry of the proprietor >r proprietors} 
for fometimis there were as many as fix tafia's to cue hide, each of 
whom contributed his (ingle ox, from -whence tlic ttn.i o.-. gdng. or 
ox-(hut, in certain inelolVd pafittrer; and hence it is too that we find 
finch a number of ancient tenements from tell to tw enty acres each, 
which was exact one-fixth part of a Lido of land. Croat allowance 
ir.nft all'o be made in regard to the cranium contained in a hide, for 
the lands which lay uncultivated at the Cotvpicfl may at prefent be in 
a high degree of culture; no wonder therefore thatth!., fiat country 
(a great part of which hath been new made finer the Connuefl) we 
fometimes find the average hide of a manor to contain fievcral hundred 
acres. The price of a ludc of land a little before the Conqucft was 
fifty (hillings. 

* One branch cf.this fervioc, as it was introduced before and at the 
ConqueA, in a few partirnlar places in Lind, gave the Lord a pri¬ 
vilege of (leeping with hr. tenant’s daughter the Lift night niter mar¬ 
riage; but the good Queen Margaret, grcndaiightcr of Edmund 
Jronlide, and mcther-iu-law to our Henry 1 . in confequenee of her 
marriage with Malcolm king of Scotland, did, for a round fum of mo¬ 
ney, compound with the great Lords of that kingdom to abolifha pre- 
pollerous cuftom big with evil agaiuft nature and civil liberty ; and 
King Henry fo far followed his mother-in-law’s example, as to difi. 
countenance it in England, hv wholly fre» mg fueh of his fiubjccts who 
laboured under this heavy yoke, upon their paying 6s. 8d. which was 
iudee 1 fuch a pitiful price for a woman’s virginity, that die culloin 


very 
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To every manor belonged a manfion with more 
or lefs land in nefne inclofed near it,' always fuf- 
ficient for the maintenance of the family, without 
the lord’s being under the neceflity of intercom- 
moning with his tenants; and this is the only reafon 
that can be adduced why the manor-houfes are at 
this day precluded all intereft and advantage arifing 
from the multiplicity of new inclofures under dif¬ 
ferent adls of parliament for that purpofe. The 
demefne Teems to have been the only land iden¬ 
tified, except the old auficr* tenements and their 


very foon became univerfally abolifhcd. But this libidinous privilege 
of the lords of forr.e manors had taken futh deep root in the minds 
of fome of their v a feds, that they had their younger ions preferred 
before the eider,—a borough Euglifh practice that is Bill kept up in 
many parts of England, particularly about thirty pariflics in Somer- 
1 'etfliire, lying in the hundred of Taunton-Dean, the euftomsof which 
1 fometime finer publiihed, price as. 

* Anjter xing a provincial term, not intelligible by gentlemen at 
a difiauce, it may not be amifs to acquaint them that it is peculiarly 
applied to fome parts of this flat country. The term itfelf is differ¬ 
ently I'pclt in different grants; whence the learned have given us many 
different conjectures of its derivation, molt of whom believe it purely 
Saxon; but whether fo or not, its true original import fignified an 
oven, for want of which a hearth or fire-place, but of fuch a conftruc- 
tion that it niuft he capable of baking bread. All fuch villanes who in 
early times would venture to live on thofe marlhy lands, and erefted a 
cot of fuch confiquence as to have a hearth or oven that would bake 
their owii bread, had a privilege of unlimited intercommoning, pro¬ 
vided they poflefled thcmfelvcs of one ox, and cultivated a fuificicnt 
quantity of ground to find themfelvcs and families in corn. 

homefteds. 
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homefteds, for the manor was generally divided 
into three large inclofures, callei^^ ham, a meadow , 
and a field. In the ham all the tenants fed their 
cattle in common during the fummer feafon, after 
the fame manner as commons in grafs are fed at 
prefent. For winter fodder, all the tenants, the 
firft day after the Nativity of St. John the Baptift, 
mowed prcmifcuoufly in the meadow land, com¬ 
monly beginning at twelve o’clock at night, and 
continued mowing where they pleafed according as 
their judgment pointed them to the beft grafs; 
but if a tenant furrounded more land than his 
ftrength enabled him to mow in twenty-four hours, 
any neighbouring tenant who had finilhed mowing 
the piece he had marked out in the morning, had 
a preferiptive right to break in upon fuch furrounded 
land for the laft.hour or two, more or lefs, and con¬ 
tinue mowing till the twenty-four hours were fully 
expired. The more wet or poor parts of the fame 
mead might be mowed at any time, and by any 
tenant who iuppofed his fugle day’s mowing in- 
fufficient to fupport his cattle in the winter. 

A full day’s mowing was emphatically called a 
Mead, and when the tenements came to be iden¬ 
tified and bound-ftones let up, they were always 
eftimated at five acres each. I have furveyed fome 
hundreds, perhaps thoufands of thofe meads, and 

find 
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find them to contain from three to three acres and a 
half each, ftatuteOafure. 

Jn fomewhat after the fame manner the farmer 
tilled his arable land; for the chief villager, or 
earlieft rifer, began to plow in the common field 
where he pleafed, drove on till his cattle wanted 
breath, and then turned about; which commonly 
happened at the length of one-eighth part of a 
mile, from hence called a furlong, fo the full day’s 
work of the team was at the clofe of the evening 
called an acre.* Sometimes the plowman No. i, 
owner of one ox, happened to be beat off by the rain 
at the end of half a day, in which cafe the plowman 
No. 2, who alfo owned another ox, began plowing at 
the fame place, and fo reduced the bit of land No. I 
to half an acre, nay fometimes to a fingle ridge or 
dole, commonly called a yard or plot, it being an 
indefinite term fignifying one quarter of an acre, 
more or lefs. But the catching after land thus, as 
fchool-boys do for nuts, was, foon after the diffo- 
lution of monafteries, found inconvenient, which 

* If the curious agricultural will be pleafed to attend to this circum- 
flance, and recoiled! that we had no llatute meafure except the yard, 
whofe length was determined by the length of the arm, he will readily 
be able to account not only for the difference in fixe of the acres in 
almofl every country, but alfo for the ridiculous irregularity of fences 
and intermixture of property, to the very great injury of the different 
proprietors, and emolument of none but gentlemen of the long robe. 

caufed 
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caufed the great lords to abolifh.gia a great meafure, 
their old feudal tenures; and inraaa of fo zealoyfly 
diftinguifhing themfelves by .red and white rofes, 
proceeded to inclofe and identify their‘lands* on 
which they granted leafes by the particular defcrip- 
tion of all thofe feveral pieces and parcels of arable 
and meadow, which iwere at the time of granting 
thofe leafes actually in the occupation of the leffees, 
which lefiees were not thereafter to be. molefted by 
any perfon whatever, together with an unlimited 
common of pafture in the ham or moor for the fum- 
mer feeding of cattle. Thefe old aufter tenements 
were generally held for 99 years, determinable on 
the death of three lives; and at firft under the eafy 
annual rent of wheat, barley, oats, hay, cattle, geefe, 
ducks, capons, wild fowl, cummin feed, &c. and on 
the death of the oldeft life the beft beaft was gene¬ 
rally advanced by why of fine for a life, and from 
thence called farlief, but long fince compounded 
for money, and at prefent called a beriot. 

The great Lords thus inclofing and identifying 
their tenements, this flat country gave great offence 
to the tenants, whofe privilege of picking and 
chufing the beft land was now at an end; they 
therefore fent a petition to Edward Seymour, the 
great Duke of Somerfet and Prote£tor of England, 
complaining of the Lords’ incroachment upon their 

Vol. V. O privileges. 
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privileges. Th^Hike iffued out a proclamation 
for the levelling tnefe inclofures, by a day therein- 
' named; which not being complied with by the 
Lords, the tenants took the liberty of doing it 
themfdvesi and this brought on an infurrcttion 
in Somerfetfhire in the fccond year of the reign 
of Edward VI. The mob behaved very much 
after the fame manner as the Irifh white-boys did 
a few years fmee, from the fame motive; but fome 
of them having received exemplary punifhment, 
the reft were pardoned, and returned to their alle¬ 
giance. I never faw a feoffment or a grant in fee 
of fmall tenements, or portions of land, identified 
and bounded, prior to this sera; but in the fucceed- 
ing reign we have them in great abundance, from 
which, with the afilftance of the publick furveys, 
we may in a great meafure difeover the value of 
money between that period and the prefent time. 

If we examine the King’s liber valorum , as taken 
for Somerfetfhire by Br. John Clark bifhop of Bath 
and Wells, Sir William Stourton, knight, Hugh 
Powlett, William Portman, and Roger Kynfey, 
efquircs, in the thirty-fifth year of Henry VIII. 
we fhall find this flat part of Somerfetfhire (herein 
before eftimated at 256,000 acres) to be valued at 
about thirty thoufand pounds per annum, which is 
almoft half-a-crown an acre upon an average. At 

the 
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the Revolution we find the valuj^ofthefe fame lards 
increafed to about feventy-fix OTwfand eight hun¬ 
dred pounds, which is fix (hillings per acre upon an 
average: at prefent I value this trad of country at 
thirty (hillings an acre, one with another j and from 
the minuted: and bed: calculations I have been ena¬ 
bled to make in the coprfe of forty years experience 
upon the fpot, afting in the three-fold capacity of a 
confiderable farmer, a pra&ical agriculturift, and a 
land-furveyor, I adduce one general eflimate, which 
may be arranged as follows: 

Pound* 

Acres per annum, 

20,000 acres of rich pafture land in a high degree 
of culture, ftatute meafure, exclufive of 
fences worth 2l. 10s. per acre per annum 50,000 

• 

30,000 acres of uneven pafture land in large clofes, 
formerly arable, laid out to grafs in ridges 
20 feet wide, in other refpe&s as rich as 
the former, worth 2I. per*acre - - - 60,000 

60,000 acres of pafture land, which ought to be 
made into clofes from 10 to 30 acres 
each, and fo exchanged as to make farms 
within ring fences, in which cafe, it might, 
by good management, be made worth 2I. 
per acre in two years, worth at prefent 
il. xos. per acre - - 

O 2 


90,000 
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Pounds 

Acres. per annum. 

76,000 acres of meadow land conftantly mowed, 
either under jointure, mortgage, ufes, or 
remainders over unbarred, or belonging to 
leffees for lives, tenants for life by curtefy, 
joint common, or in tail, or fome other 
impediment, which will effe£tually prevent 
the farms from being brought by ex¬ 
changes within ring fences, and be thereby 
improved, worth il. 10s. per acre - - 114,000 

70,000 acres of neglected land belonging to fome 
charity, church, college, or dignitary, ly¬ 
ing in fmall irregular pieces, being either 
coarfe, wet, intermixed, undivided, ill- 
lhaped, uneven, at a dittar.ee from houfes, 
with bad roads, moors, iminclofcd, and 
other uncultivated property, worth only 
il. per acre - - - _ _ 70,000 

256,000 acres. Total annual value £.384,000 

• 

I would not be underftood to include in this cal¬ 
culation any ancient common field lands now in 
tillage, or lands that lie above fpirit level higher 
than high-water mark. The calculation is made 
from neat ftatute acres, exclufive of fences and 
uncultivated corners; and the land-owner is to 
allow out of this eftimate every kind of agricul¬ 
tural repair, and incumbrances of all forts, with 

which 
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which the land, or occupier thereof, ftands charged 
according to the cuftom of t^Jcountry, fo that 
the tenant has no payment whatever to make'but 
rent only. 

If the above calculation be admitted as founded 
on fatt, the proportion of money will be as one to 
twelve from the Reftoration to the prefent time. 
I know the clergy in their comments t upon the va¬ 
luation of the King’s liber valorum add a cypher 
upon the right hand, which only makes the pro¬ 
portion to be as one to ten ; but this is merely 
arbitrary, without calculation. In anfwer to which 
I do not recolleft to have feen any grant whatever 
in Queen Elizabeth’s reign, where the premifes 
conveyed are not worth at prefent as many thou- 
fands as the corifideration money was hundreds. 
Indeed Pill's-Mouth Farm , where I drew my firft 
breath, worth at prefent tool, per annum, coft my 
grandfather’s father in the reign of Charles II. only 
200I. in fee; which farm*was purchafed of the 
lord of the manor* in the reign of Queen Elizabeth 

O 3 for 

• The Popham family were lords of Burnham in the Lift century, 
and we have a tradition amonglt us, that an anceflor of this family, 
when a young univerfity blood, in company with two jovial compa¬ 
nions, made too free With a gentleman’s purfe upon the road. Soon 
after Popham repented, and his companions thought nothing lefs than 
a difcovery would follow, which in order to prevent they led him into 

a wood, 
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for the fum of a 5].,,only. It is true it lies agarnfl: 
the fea, and has i'S *n occafionally fubjedt to inun¬ 
dations by the overflowing of the tide, the laft of 
which was anno 1737, and the next before that 
anno 1703.* 

Having 

a wood, fattened his hands behind him, fixed one end of a halter 
round his neck, the other end to a limb of a tree, and in this iituation 
left him feated upon his horfe. Popham was under dreadful appre- 
henfions of his approaching fate, and fo much the mere as the grafs 
grew lhort on which the horfe had for a time very quietly fed; but he 
now began to ftretch the rope by extending his circuit, and Popham, 
who had been humouring him with a jockey-whittle, began to cry 
out in great agony of foul, Ho! Ball! ho! Hall! but at the •very in- 
ftant he was about to fwing off, he was relieved by one of his com¬ 
panions, who had divided from the other, and was returned back for 
that purpofe. It happened that in a feries of years Popham became a 
Judge, before whom his companion who had fived his life was con¬ 
victed for a capital offence, and being diked why judgment of death 
Jhould not pafs, he mimicked the Judge’ 1 : former tone of voice, and 
fried out Ho! Ball! ho! Ball! The Judge, who now recollected his 
face, told the Court that the prifoper appeared to be iufanr, and that 
he would refpite fentence till next affixes, before which he found means 

to get the culprit pardoned and provided for. 

• 

* The manners of the inhabitants of this flat country cannot fo well 
be judged of by a ftranger as a native; they arc civil or rough its the 
traveller pleafes. Take an example founded op fail 

“ Hark you, fellow, which is my road to Frog-hole ? A. What’s 
call I fellow for? 1,1,1, zed nothing to thee. Well, my good 
man, I would not have you be offended, for I did not mean to affront 
you, but pray do tell me the road. A. Whare didft thou come from 
than? <?. Why, my honeft friend, can it make any difference to you 
from whence 1 came? A. No ihour and lhour, but then it can be no 

odds 
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Having run into length, I fhall only add at pre¬ 
lent, that I know feveral hur^d acres which I 
remember to have been rented at is. per acre per 

annum; 

odds to I where thou’ft go.” And fo left the gentleman without tell¬ 
ing him the road to Frog-hole, making a merit of his forbearance in 
not ftoning him for a bailiff, an excifemac, or a fpy; whereas, if the 
ftranger had fatisfied the impertinent curiofity of Hodge with ruftick 
good-humour, he would have carried him through the waters on his 
back, if it had been a mile, for fix-pence. 

The labouring people amongft us are exceedingly ignorant; as a 
proof, the ininiiter of Pawlct, at the time 01 the American war, choie 
for his text the!., words: “ Who will go up with me to Ramoath-Gilead 
to battle?” After a fhort panfe, and no perfon anfwering. one of our 
filhermen who had been a failor flood forward, anu t Id the clergyman 
though none of the reft would go with him, yet he would go. 

A popui.!. J.araiftcr may (if proof againft the ague) live very com¬ 
fortably and iafe from free-bqptcrs in thi.i country. The neceflary 
qualifications are, riches, ignorance, and good-humour: one of this 
flump, lately d, 1 -. '-aiv. 5 , ,v?s more popular than any other, owing chiefly 
to a very trifling :• -ident. The clergyman and he having drunk 
freely one lummer evening at the publick-houfe, were returning home 
about twelve o’clock at night, when the parfon had the misfortune to 
be fet faft in a bog; and as men drowning will catch at a reed, fu he 
petitioned his companion, very pathetically, for afliflance. Our hero 
knew he was unable to afford his diflrt .d friend any kind of r r "f, 
and told him fo; but being overcome with his rhetorick, told him . >iat 
it fhould never be faid he had deferted him, and fb coolly walked 
into the bog, and fat down by his fide till morning, when they were 
both found and relieved. This gentleman's poultry were fafe ever 
after, and what is more remarkable, his hedges efcaped unmolefted on 
the fifth of November. 

The method of feeling a new parfon, as ufually phrafed, is to call 
him up at twelve o’clock at night to baptize a child; if he goes 

voluntarily 
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annumj I remember the fame lands fold in fee at 
2os. per acre; aj^p! know them at prefent to be 
worth 40s. per acre per annum. I know thoulands 
of acres improved to double apd treble their value, 
and the inhabitants of Burnham alone are forty 

voluntarily and with much feeming good-humour, his character is 
eitablilhed, and he is nevermore difturbed: but if be Ihould happen to 
grumble, lie is plagued into a compliance. However, the Rev. Mr. 
Diaper, of Eaft-Brent, a&ually refufed—the child died, not without 
fufpicion of foul play—law eufued, and the parfon wrote a very fevere 
and violent fatire, on Brent, printed, if I remember right, in the 
London Magazine, about the year 1738 ; I believe it may be read, 
with fome alterations, in Dr. Bowden’s Poems. I could repeat the 
verfes when a boy, and recoiled! one at prefent: 

“ The bleak knoll, and all the marihes round, 

“ A fort of chaos and unfafhion’d ground ; 

“ ’Twere made in winter we may fafely fwear, 

“ For winter is the only l'eifon here.” 

r 

Mr. Diaper barely efcaped with the fkin of his teeth, but his Poem 
tended greatly to enrich the inhabitants of this country, by keeping 
out all ftrangers, and keeping the price of land low. The judicious 
have allowed this poem to be a perfuaftvc to the lords for difmember- 
ing their manors j—a lucky cirf umftance for the lefiees, who became 
the chief purchafers, and whofc defeendants now live comfortably 
upon their own freeholds. 

I could fav much about wrecks. The laft we had was on a Sunday, 
in time of Divine fcrvice, when every living foul deferted the parfon, 
except myfclf and the clerk who had but one leg. However, if I 
were to write the hiftory of this, or any other wreck, I migfit Hand a 
good chance “ to *0 io wreck" myfelf. It will therefore be moft ad¬ 
visable to be filent on a fubjedl that, if divulged, would give offence 
to our neighbours. 


thoufand 
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thoufand pounds richer than they were, forty year 
fince, which I attribute chiefly ^ the improve¬ 
ments made on their lands. The practical method 
of thefe improvements fhall be the fubjeft of an¬ 
other letter. At prefent I have only to add, that 
I am with much relpe£t. 

Your obliged and cordial friend, 

R. LOCKE. 


Article XIII. 

On the Improvement of Meadow Land. 

[By the Same.] 

Burnham, 16th Feb, 1789. 

Dear Sir, 

HPHE neceflity of keeping meadow in a good 
degree of culture muft appear exceedingly 
obvious to farmers of every defcription, but more 
particularly fo to all owners and occupiers of Dairy 
farms , with which the flat part of Somerfet I have 
been treating of more efpecially abounds. One- 
third part of thefe farms muft be mowed every year, 
in order to ,1'upply the cows with winter fodder; 
this conftant mowing cannot but have a tendency 

to 
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to impoveri/h ftich hods , unleft Come proper me¬ 
thods are maded^i of to recruit its ffrength, and 
conftantly keep it in fuch a due and regular ftate as 
to make die meadows produce the grcateft quan¬ 
tity of graft they are capable of. Having ftudied 
this fubjeCt for theft forty years paft, I /hall con¬ 
fine myftlf within my own practice, without paying 
attention to others; but herein I find great diffi¬ 
culty, being unavoidably obliged to fpeak in the 
firft perfon, a talk very difagreeable to farmers of a 
contracted education. 

My grandfather died in 1748, when my father 
entered upon a dairy farm of about 200I. per an¬ 
num. Part of this farm was feven acres and a half 
of meadow, then valued at 5I. per annum, having 
round its borders very high banks,* which had 
never been taken away from the time of itsr firft 
being inclofed, and the middle of the field lay very 
low and wet. I advifed the banks fhould be re¬ 
moved to the depth of fix inches below the furface, 
(loping towards the ditches, and carried over the 
land, fo as to make it entirely level, or, if any dif¬ 
ference, higheft in the middle of the field, which 
buried it in fome parts to the depth of eighteen 

• Banks here, and in ail other placet of this letter, mean nuifances, 
as being compofed of the earth and day thrown up out of the rhines 
and ditches which embound the fields and inclofures of this flat country. 

inches. 
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inches. It bore a good crop of horfe-beans where 
covered deep, and on the bordf^v and fuch parts 
as had very little earth thrown over it, blue marrow 
peas were planted with good faccefs, and plenty of 
white clover feed fown all over the field. This fi- 
nifhed the bufinefs-atthe expence of twenty pounds, 
exclufive of thefurplus value of the corn exceeding 
the 5I. for rent. The fecond year it bore a bad 
crop of grafs, which was, however, worth more 
than 5I. the old rent. The third year it was fome- 
thing better; *and by the fourth year it had a good 
found turf, fo that the fifth year it was compleatly 
guttered; and by fummer-feeding, in a few years, 
it became rich pafture land, without the affiftance 
of a fingle load of dung or compoft of any kind. 
It gradually increafed in'value till lat to a tenant 
for 15I. per annum, and has continued at that rent 
to the prelcnt time. • 

One clofe of eight acres belonging to this farm 
had been dug over in pits anfi pools, to repair the 
fea-wa'*!, and fo exceedingly bad and irregular that 
it was thoughtuncapable of improvement. It was 
therefore let to a tenant for five years, at 4I. per 
annum. At the end of this term, during which 
aol. being expended with fuccdfs about the former 
clofe, operated as a powerful "motive to attempt 
doing fomething to thefe eight acres: forty pounds 

were 
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were accordingly laid out in draining and levelling, 
by which Jnethod of improvement it foon 
became worth 15I. per annum, and was laft year 
fold cheap by my fitter’s hulband for 360I. 

Four acres of this land were let at 40s. per ann. 
but being fo exceedingly poor the tenant refufed to 
continue the poffeflion, unlefs the rent was abated 
to il. per annum. This was inefficient to keep 
fences and pay taxes, which amounted to more than 
20s. a year upon an average for forty years toge¬ 
ther. Here, then, was a clofe worth nothing, nay 
worfe than nothing, for when it was left open to 
the common it had ftill taxes to pay. I had in 
early life travelled through Cornwall, and fome- 
where upon the fouthern coaft in my road to Pen¬ 
zance obferved the people bufily employed in culti¬ 
vating the land with fea land.* This I recolleded, 
and as the clofe lay within half a mile of the fea- 
lhore, an experiment was tried fufficient to prove 
that perfeverance would have been attended with 
amazing fuccefs; but having fuch mountains of dry 
fand upon the coaft to pafs over before we can 

* Since I wrote the above I am informed by gentleman from 
Cornwall, that the farmers of that county are fo well acquainted with 
the good effe&s of fea fand as a rich manure, that it is taken in barges 
up the rivers as far as they are navigable, and afterwards carried on 
horfeback ten or more miles before it is thrown over the land. 


get 
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get upon the beach, it is morally^mpoflible, in its 
prefent ftate, to haul it up. However, I am fo fully 
convinced of the excellency of fea fand as a manure 
for clay lands, that had I but one acre adjoining 
the fea, I would make a road through it, though it 
Ihould coft me one hundred pounds. By fea fand, 
you will obferve I mean the fand upon our exten- 
five fhore* which is daily overflowed by the tide, 

by 

* The mouth of the river Parret is near a mile over, in which was 
an ifland of about eighty acres, called in the old maps Dunbal Tfland, 
having a large river on the weft, and a fmall river on the eaft, in each 
of which the veficls pa fled and repaffed. It happened in the hard froft 
anno 1739, that the fmall river was filled with fuchvaft quantities of 
ice that it turned the current into the large river; and before the ice 
melted it was fo much covered with Hub and flime as to prevent the 
-low water from palling, and is at this time nearly level with the land, 
infomuch that our youth pay very little regard to the teftimony of their 
fathers, when informed by them that they have feen Ihips fail on the 
fpot which is at prefent good pafture land. 

Since my remembrance another illand is formed near a mile in 
length, having at prefent much grata upon it, and which I believe will 
in a few years be united with the fornser. Not far from the north 
end of this laft illand the great river was feparated into three final! 
ones; the firft divided Burnham and Berrow Strand from a large 
track of laud called the Gore; the fecond divided the Gore from a 
lei's quantity of land, called the Lark-lands; and the third divided the 
Lark-fands from the Start-Point. This laft is almoft filled with fand 
and flub: the fetond river is widened, and is now the only one in 
which Ihips pafs; for the firft river is fo much flopped up, that the 
Gore-fands are. now united with Burnham and Berrow-Point, and 
our fifliermen inform me, that, with the alliftance of their tlime-carts, 
they can go near ten miles ftrait weft into St. George’s Channel at 
dead low water, when the tide is run out the loweft poilibie. 


Query, 
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by which means it is faturated with ftrong falts of 
an alkaline natil^and fhould therefore be thrown 
over the land immediately whilft wet; for if per¬ 
mitted to dry, the faline parades with which this 
fend is impregnated by the fea water, will evapo¬ 
rate, and confequently the fend loie the chief in¬ 
gredient in its compofition. Being difappointcd 
in the artide of lea fan^, the four acres of land 

were levelled upon the former plan; and foon after 
* 

about 150 load of 30 cwt. each of dry fand and 
dung, well mixed and turned, were dfread over 
it, and this made fuch an effectual improvement, 
that it was very foon let to a tenant for twenty- 
one years, at 5I. per annum, neat, clear of all dif- 
burfements whatever. The term was expired three 
years fince, and I have now let it at 61 . per annum, 
but it is worth more. 

« 

In the year 1753 one Mr. Mapftone, a gentleman 
from London, waited on my father at Ifleport farm, 
offering to fell him 120 acres of land in Burnham, 
called the Henley Eftate. My father declined the 

Query, Who it the philanthropic Captain, or rather Mailer, of one 
of the Bridgewater or other traders, that will be prevailed upon to 
publilh a full and true defcription of this Channel, in order to prevent 
firangert from fufferuig fhipwreck on this large and extenfive trail 
of flat fand, the dread fcourgc of the .unfortunate in the hands of 
pillagers on an inhofpitable coaft! 


propofal; 
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prppofali I was not of age, but I pointed out to 
my mother’s -brother the advassages that would 
arife from doling in with this offer, in fuch per- 
fuafive terms, that after much deliberation be was 
prevailed on to become a purchafer at 1600I. The 
eftate then let at 80I. per annum, but did not clear 
quite 50I. upon an average. Here was a large field 
open for induftry, and my uncle profecuted it to 
fuch good effect, according to examples I have 
already laid down, that in a very few years this 
farm was increafed to treble its value when pur- 
chafed, and is at prefent worth, if it was to be ibid, 
upwards of 5000I. 

In the year 1757 I purchafed a farm of Marih 
Dickenfon, efq; then Lord-Mayor of London, 
which had for years been offered for fale, and which 
every perfon was either unable or unwilling to buy. 
Part of this land confided of fix acres in one clofe 
fo exceeding poor that I was glad to let it by itfelf 
at 40s. per annum. This however did not laft 
long, for I added to my former method of hauling 
the banks into the low parts to make it plain and 
dry, feveral good drefiings with rotten dung and 
good bank earth, mixed into a compoft by two 
turnings, and this did the bufinefs j for I imme¬ 
diately let it to a tenant for a term of fourteen years, 
at 10I. per annum. The term hath been expired 

for 
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for many years,I Have fince Idded it to a farm, 
but‘it is worth »frefent lal. per annum. 

V 

I have made other improvements and experi¬ 
ments upon meadow land that have come very near 
to, but none that have exceeded, thofe already re¬ 
lated. One thing I think worth remarking, viz. 
in the year 1759 I was folicited to purchaie Jixty- 
one acres of land in Burnham at 200I.; ami this 
eftate hath fince been fo much improved, that I 
would now be glad to contra# for the fee of it at 
2000I. Indeed, fince this time, various eftates, to 
the amount of a great many hundreds per annum, 
have been purchafed of perfons at a diftance, by 
the inhabitants of Burnham, who have improved 
them much after the fafne manner, and who £t 
prefent live very comfortably upon them. 

t 

As one great proof of the advantages arifing 
from this mode of improving eftates, the inha¬ 
bitants of Burnham are at prefent owners of up¬ 
wards of 1000I. per annum in other parifhes, al¬ 
though I remember when no man in the parifh 
(my grandfather excepted) was worth 1000I.— 
There were then but five jurors and freeholders in 
it, whereas at prefent we have fifteen returned to 
the county feffions as gentlemen, thereby qualifying 
them to ferve on the grand inqueft of Somerfet- 

fhire j 



[ 2o 9 ] 

fliirej and are worth from aooaJ ? to io,ocol. a 
man. We have, exclufive of tlrc^bove, fourteen 
other farmers with eftates fufficient to qualify them 
as jurors to ferve upon Nifi-prius juries j and have in 
the whole thirty-fix freeholders, befides fix widow 
women farmers, worth 1000I. each upon an average. 

You are not to fuppofe that no other paufti be¬ 
fides Burnham hath received benefit from this mode 
of hufbandry, viz. firft making the land entirely 
plain and level; and fecondly, keeping it perfectly 
dry by guttering; for the whole flat country I de- 
fcribed in my laft letter feds its good eff'e&s, more 
or lefs; but judging from the new-acquired riches 
of the inhabitants in general, I conclude no other 
parifh hath, in the fame number of years, exceeded, 
if equalled, the place of my nativity. However, I 
will here take the opportunity of introducing a few 
hundred acres lying in the parifh of Mere, a great 
part of which I remember about forty years fince 
was rented by a capital farmer and judicious, grazier 
called Efgar, at is. per acre; and fome other parts 
were rented by fundry other farmers, from 2s. to 
5s. per acre. Mr. Efgar purchafed a large trafl of 
this land in fee fimple, and, according to the report 
of the day, at twenty Jhillings per acre. He imme¬ 
diately began to exert himfelf in making this land 

Vol. V. P lye 
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lye plain and dry, his neighbours followed his ex¬ 
ample, and wm&ut the afliftance of any allies, 
dung, foil, or compoft of any kind whatever, part 
of thefe lands have been fold at about 40I. per acre; 
and many hundreds per annum, the remainder, are 
at prefent worth 40s. per acre per annum, and now 
owned and occupied by Edward Brown and Arthur 
Phippen, efqrs. and feveral others. 

I have hitherto treated of the improvement of 
meadow land, as it ought to be pra&ifed by the 
owners; the expence of which, together with the 
temporary lofs of the herbage, being too much to 
be differed by the tenant. I fhall now proceed to 
treat of the improvement of meadow land in the 
way it might be performed by tenants at will, or 
occupiers of land, independent of any expeflation of 
ownerfhip, or certainty of continuing the pofiefiion, 
fuppofmg the landlord cannot be prevailed on to 
contribute towards the expence. In fpeaking to 
this part of my fubj'eft, I fhall beg leave to date the 
methods I have praclifed myfelf in improving fucii 
meadow lands as I have formerly rented. 

Let, for example, the piece be two meads o' 
five acres each, without any divifion, having high 
banks all round and loweft in the middle. I tak< 
pofiefiion at Lady-Day , and immediately divide th* 

clof 
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clofe into four equal parts, by cutting two crofs gut¬ 
ters quite through into theditc^, Let thefe gut¬ 
ters be eighteen inches deep and only ten inches wide, 
the wages is one penny per rope (of twenty feet) for 
cutting, and one penny per rope for fpreading about 
the earth, making it fine, and getting it into the 
ground; the whole, being fixty-three ropes, will 
amount to half-a-guinea; and this is all the expence 
the firft year, for I indulge my workmen or fome 
other labourers (enough of whom are always to be 
found) with the privilege of planting potatoes in fo 
much of the bank in each quarter as I guefs will 
amount to fifty put-loads, making in the whole two 
hundred loads. Thefe potatoes I order to be taken 
up about Michaelmas , or fooner if I want to ftock 
the field; and that the*potatoe labourer may dig 
the bank quite to the bottom, and throw it round 
together in a high narrow ridge, I give him one (hil¬ 
ling a quarter, that is, four {hillings for the whole. 
If I want to mow the field the fecond year, I then 
carry out thefe four potatoe-banks in the froft; but if 
I do not want to mow the field, I prefer the covering 
it in the month of May to any other feafon of the 
year. The bill for doing this will ftand thus: 

* J* dm 

To hauling 200 loads of bank-earth, ten days, 
at is. 6d. per day -------0150 

To the hire of a put and one horfe, ditto, at 
2$. 6d. per day - - - 

P 2 
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To fpreading aboutjhe earth, and beating it 
fmail, ten days, 6d. - - - “ - 0150 

To hauling the earth-drag* over it twice, two 

days’ work - -- - - - - - - O 4 0 

To the potatoe labourer for turning and me¬ 
liorating the bank - -- ----040 
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Let tliis ten acres be thus dreffed every fecond 
year till all the banks are carried over the field; and 
whether it be fooner or later, we can but add in 
the mean time one guinea and a half a year to the 
rent; and the only queftion for the tenant’s confi- 
deration will then be, whether the ten acres have 

* Thefe drags ought to be made after the following manner 
Take five pieces of elm, afh, or any other timber, feven feet long, 
and Jawed to fuch a fcantling that each end may alike form a fcalenum 
triangle, whofc longefl fide is nine inches, lhorteft fide five inches, 
and middle fide feven inches. Let thefe five pieces be framed toge¬ 
ther with five llrong oak rails, each feven feet long, in the maimer of 
a harrow. This new implement now becomes an earth-drag, feven 
fee; fquare If the earth he mellow, haul that fide forward which has 
the grcatelt bevel, and this fide will fiiele the lighteft. If the clods be 
large ar.d'rough, haul the fide forward that has thelcafl bevel. If the 
earth be ahr.nlt fmail enough, turn the drag upfide down, and haul 
the roundel! edge forward; but if this t!rag be wanted to plain the 
land for mow big, haul the keen edge forward, always remembering 
to keep the wearing places well plated with flat hogfltead hoop iron. 
It lhottid be obfierved, that a great farmer ought to have three of thefe 
drags, one of fix feet fquare made light, one of feven feet fquare 
above deferibed, and one of eight feet fquare made llrong with pieces 
of a larger Landing. 

produced 
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produced a ton of hay per annum extraordinary 051 
account of any one or more oiNi'hofe dreffings; if 
fo, the tenant is fully paid; but if it has not, there 
muft be fome fault in performing the labour.—- 
However, if it fhould have produced from one 
to ten tons a year, in addition to the ufual crop, 
on account of thefe repeated dreffings, it will be an 
ample profit for the tenant, abftracted from the 
advantage arifing to the landlord in improving 
the fee. 

When all the bank-earth is compleatly finifhed 
carrying about the land, I then, and not till then, 
proceed to gutter this field all over, beginning ex¬ 
actly thirty-three feet from the ftraiteft fide, and fo 
let each gutter be thirty-three feet from the other, 
till the whole is .finifhed. I ufually have but one 
draught gutter, and am always directed in a wet 
feafon by the height of the water where to fix it; 
but it very feldom makes any difference in this level 
country, and in that cafe I prefer the middle of the 
field. The reafon why I am fo particular with 
regard to the exadt diftance of thirty-three feet, 
is, becaufe it is half a chain, and is fully fufficient 
for a row or parcel of green hay befides, I can 
form a judgment as to the quantity of labour per¬ 
formed, according to the length of the field; for 
if it be five chains long, the plot .between the 

P 3 gutters 
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gutters will be onq. rood j but if ten chains long, 
then half an acr^hd fo in proportion. Formerly: 
thefe gutters were dug twenty inches wide, and 
but one foot deep; this was a bad method, for to 
fay nothing of the great lofs of land, the cattle 
were continually treading down the edge of the 
gutter and filling it; whereas, if the gutter be 
twenty inches deep and but ten inches wide, the 
land will fwell and prefs itfelf almoft together on 
the top, fo that the cattle may eafily pafs over the 
gutter, which will continue its breadth at the bot¬ 
tom, and thereby ftand many years, and anfwer the 
purpofes for which it was intended. 

By the time the whole of the old banks are car¬ 
ried over the land, the digging of the ditches in a 
ten-acre field will always produce a fufficient bank 
for drefiing, and if it fhould pot, the digging up 
the old gutters will fupply the deficiency. This ex¬ 
ample will apply to all kind of wet meadow lands, 
with high banks; but where there are no banks 
about the fields, I have recourfe to the making of 
compoft manure upon the corners of the commons 
and lanes neareft the land I intend to improve. 

In a journey to London, anno 1758, I obferved 
upon a fign in the road thefe words: “ Peat-alhes 
(bid here.” The meaning of this I could not com¬ 
prehend. 
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prehend, having always hitherto looked upon our 
peat-afhes to be of no valued therefore made 
every neceflary enquiry, and foon after my return 
home built a place to keep peat-alhes dry, and in 
May or June I had them fown over fome poor 
land, after the rate of four put-loads to an acre, 
and I fuppofe in the courfe of a week it could be 
difcovered to an inch how far they were fown: nay, 
I have made one piece cf three acres fo rich by 
this method, that I will defy the moft fkilful agri- 
culturift to make it richer. Farmers who keep 
large fires, and burn nothing but peat, (for there is 
very little befide burnt in this country) will foon 
have a quantity fufficient to try an experiment. 
With regard to a great variety of manures recom¬ 
mended by writers on agriculture, however good in 
theory, they cafinot be of much utility in point of 
practice. Lime with us is 20s. a load, and of no 
ufe to meadow land, unlefs mixed with fand or 
peat-alhes. Soaper’s alhes is a tried manure, but 
we have no foap-boiler between Axbridge, Glafton- 
bury, Bridgewater and the fea, a circuit of fifty 
miles. Wood alhes, however valuable as a manure, 
is worth from is. to is. 6d. per bulhel for another 
ufe. Indeed, the mentioning of foot, fait, rags, 
leather, faw-duft, malt-duft, filh-lhells, bones pow¬ 
dered, and articles of like kind, as uleful manure. 
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(except in large towns and cities) appears as an im- 
pofition on our urjflerftanding. It is true, peat- 
aflies kept dry is an excellent manure, yet although 
I have turbary of my own fu/Ecient to produce 
twenty waggon-loads of turf in a year, I have never 
been able to enrich more than fix acres of land with 
this manure fince I have kept a farm. 

I would not be underftood to mean, that meadow 
land thus improved cannot be reduced to its ori¬ 
ginal ftate of poverty, for I know to the contrai v, 
having tried an experiment upon twelve acres of 
meadow which have been in my occupation be¬ 
tween thirty and forty years. The original rent 
was 9I. per annum; and having a leafe upon it, I 
improved it in the manner here ftated, till it pro¬ 
duced me a ton and a half, and fome years two tons 
of hay an acre. The rent was then raifed to 1 81 . 
per annum, when I immediately began to work it 
backwards by mowing it every year (fometimes 
very late) and hauling off the hay, letting the gutters 
fill, and the banks and ant-hills increafe, fo that half 
a ton an acre is not reckoned in its prefent ftate a 
bad crop; the rent m 11ft therefore, in a few years, 
be abated to oh a year as formerly. 

I beg leave to fuggeft an obfervation in this place 
that is worthy the attention of the agricultural, as 

applied 
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applied to this country; it is to make ufe of every 
proper method to get meadow ^and covered with 
grafs as early as poflible in the lpringj for if lb, 
the abundance of dews which fall at that foafon of 
the year upon the leaves of the grafs, will be con¬ 
veyed through the veflels to the roots, and the fun’s 
rays promoting the motion of the juices, will con- 

r. 

tribute to make it vegetate, even if we fhould have 
a fcarcity of rain; whereas if the land be fed bare 
in Apsil and May, the increafing heat of the fun 
will exhale the circulating juices from the roots of 
the fhort grafs upon barren land, fo as to dry them 
up, and caufe them to ftagnate for want of moif- 
turej from ncr.ee 1 conclude, that if the meadow 
be covered over in the froft, and the earth well 
huibanded fo as to nourifih the tender roots of the 
grafs,"Tt will caufib it to vegetate fo much the ear¬ 
lier in the fpring, as to cover the ground before the 
fun’s rays can aft fo powerfully as to fcorch it up; 
in which cafe it will in a dry lummer grow double 
the quantity of hay it would have had on it without 
fuch drefling. However, landlords fhould drefs 
their lands in the fuminer as already recommended. 

I do not in general like the rolling of meadow, 
our heavy clay foil being clofe enough without it; 
befides, the roller will prefs the loofe clods of earth 

into 
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into the land, where it will lie like a ft one; but if 
it had been perigj/red to remain on the top of the 
fwardj the fun, wind, and rain, would have meli¬ 
orated the lumps fo as to flait abroad like a lime- 
ftone; an&fbeing thus divided into fmall particles, 
it would of its own accord (at leaft aflifted by the 
earth-drag) incorporate with the land, and promote 
vegetation. However, if a clofe of meadow hath 
been much trod by cattle, it certainly ought to be 
rolled, (if but for the reafon of clofe mowing and 
feeding) but it Ihould be done at a particular point 
of time j for it is poflible in the morning it may be 
fo wet as to clog the roller, and the land may 
become prefled into pits j yet a twelve-hours hard 
dry March wind, aflifted by a fcorching May fun, 
will make the land fo ftiff that it muft be a heavy 
roller to make it fmooth. 

r 

When meadow land abounds with mofs, as is 
fometimes the cafe, and the farmer hath no op¬ 
portunity to tread it well wich cattle by feeding 
them upon it in the winter or Ipring, I then recom¬ 
mend the fpike-roller as the beft method of de- 
ftroying it next to fuch treading; but in this cafe 
there ought to be fown fome white clover or other 
grafs-feeds about the field; if in fmall rain, the better 
it will be beaten into the pits made by the roller; 

but 
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but whofoever will ufe the fpike-roller ihould feed 
all their houie-cattle upon ftrong^res with drawers 
underneath to catch the feeds, which ihould be 
fown over the meadows againft rain, in preference 
to clover or any other feed. I have*had feme 
thoughts of watering the meadows thus rolled with 
barton drainings and thick water, by a water-cart 
of a new conftruftion, in fomewhat the fame manner 
as the ftreets of London are watered; but having 
let my farm to a tenant, I ihall not now make the 
experiment. 

Whoever will take the trouble to number the 
different forts of plants and grafs growing in one 
of our meadows, will find them to be from one 
hundred to one hundred and fifty. I can find 
names for, and inveftigate the properties of feme 
of thefe; but as I cannot of all, I am content to be 
filent on that fubjedt, lamenting that I have been 
fo circumftanced in life as never to have had an 
opportunity to fit a month at the feet of Linnams, 
or any other able botanift. However, I mean to 
tranfplant thefe into fo many different pans filled 
with the fame foil and buried in my garden, in 
order to obferve, from time to time, the different 
qualities of the different plants, in all the different 
ftages of their growth. 


I appre- 
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I apprehend that the mode of improving meadow 
land, as here lai/down, will equally apply to the 
fens of Cambridgefhire, the flat part of Lincoln- 
fhire, and the low meadows bordering upon the 
Thames, lie Trent, and fome other great rivers. 
1 have travelled in thofe counties, and oblerved 
their method of hufbandry to differ greatly from 
what I have praftifed with good fuccefs, for in ge¬ 
neral they dig their gutters crooked and without 
any order. I have exprefifed my fentiments very 
freely to l'ome of the farmers in Lincolnfhire, Not-' 
tinghamlhire, Leicefterlhire, and fome other coun¬ 
ties, who will not be perfuaded but their beft lands 
exceed in richnefs thofe of the Northern and Wef- 
tern parts of England ; yet I do not recollect any 
large farms in the Eaftern counties, which lie at a 
diftance from market-towns, that exceed 30s. an 
acre per annum upon an average; whereas our 
farmers can well afford to pay 40s. an acre, ftatute 
meafure, for all thofe lands that are brought into the 
higheft degree of culture; and feveral thoufand acres 
in this county are now let at 50s. per acre, landlord 
paying all difburfements. 

Some years fince I let a farm to a poor man, who 
defired an account of his profit and lofs might be 
kept by his neighbour, Mr. John Adams, who, 
about feven o’clock in the evening of the 19th of 

Auguft 
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Auguft 1784, was robbed and murdered by two 
footpads, being foot through the body. The me¬ 
morandum found amongft his papers is in fub- 
ftance as follows: 

“ 25 March, 1-771, Robert Hardwidge rented of 
Mr. Locke, Goofemore-farm, being fifty-fix acres, 
at 91I. per annum. Tenant had two cows of his 
own, and rented fourteen cows of his landlord at 
14I. per annum. 

Cajhy Debtor. 


To rent of the farm ----9100 
To the hire of fourteen cows - - 14 0 o 

To ten pigs bought poor - - - 10 o o 

To houfe-keeping for two, exclusive? 

of the farm beverage - ~ - 3 ° 

To calli in houfe ----- 40 o o 


£.163 o o 

Per Contra , Creditor. 


By 56 cwt. of chcefe, at il. 12s. 6d. 91 o o 

By fixteen calves fold - - - - 16 o o 

By the whole year’s butter ---1600 
By ten pigs fold fat ----- 26 o o 
By wintering forty ewes ---1400 


£.163 o o 

The tenant was twelve years upon this farmj the 
firft five he acquired 250I. at the end of which he 

became 
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became a convert to Mr. Madan’s doftrine of poly¬ 
gamy, and fpent ip feven years his whole property. 

I lay it down as a rule, that a Dairy-farm of 200I. 
per annum ought to keep thirty-two cows, four 
heifer yearlings, four two-years-okl heifers, two 
carting brood mares with two fucking colts, two 
yearling colts, two fat oxen, and fixty ewes, at winter. 
I know a farm of this kind that adjoins a turnpike- 
road, and confifts of a manfion, garden, and necef- 
fary out-buildings, with about an acre of orchard, 
which commonly makes in good years twenty hogf- 
heads of cyder, and one hundred acres, ftatute mea- 
fure, of excellent rich land, laid out as follows: 

Acres. 

A. Higher Ham 
Failure - - 35 

B. Lower lit.- 
‘ Failure - - 55 

C. Long Mead - so 

D. Lower Mead - 10 

L. Higher Mead - 10 

F. Oxen Ham — 5 

G. Calves Clofe — 3 

H. Ilorfe Paddock - s 

100 

Landlord to pay all taxes, repair the buildings 
and outbounds, and keep fenced the fir-trees and 
hedges round the farm. Tenant to dig the in¬ 
fences, pay the tithe, repair the highways, and keep 
the farm in a good ftate of culture. 


40 Chains. 



One 
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One year’s account of the tenant upon this farm 
is ftaced thus: 


Cajh, Debtor. 

£• s ‘ d. 

To one year’s rent - 200 o o 

To houfe-keeping for fix, exclufive of the pro¬ 
duce of the form - - - - 20 o O 

To wages to two men and two maid-fervants 2000 
To two oxen, bought for the plow and grazing 18 o o 
To fixteen pigs, bought poor - - - 16 o o 

To wear and tear of dairy-utenfils, and ex- 

pences about ditto - - - 800 

To ditto of goods and farming utenfils - 800 

To tithes, at is. per acre - - - 500 

To clothes, and other neceflaries - - 800 

To calh in houfe - - - -100 00 

£- 4 °o o o 

Per Contra, Creditor. 

By 112 cwt. cheefe (being 3' cwt. each cow) £. s. d. 

at il. 16s. per cwu - 199 12 0 

By the whole year’s butter (kept by itfclf) 30 o 0 

By 28 calves fold (4 of the bed preferred to breed) 28 o o 

By 8 pigs, fold fat (the other 8 Killed in houfe) 24 o o 

By bacon fold ----- 780 

By 2 oxen, fold fit 26 o o 

By 4 cows, fold fit (fucceeded by 4 heifers) 24 o o 

By 2 coaching colts, 2 years old (fucceeded by 

2 yearlings) - - - - - 40 00 

By wintering 60 ewes - - - - 2100 

£.400 o o 

Turkeys, geefc, ducks, and other poultry, 

in lieu of pin-money. As 
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As this is a Dairy farm without any tillage, the 
tenant, with two able-bodied men fervants, are 
quite fufficient to. manage the bufinefs of it in all 
its branches. 

The only probable objection that can be raifed 
againft this account, will be founded on a doubt 
whether jf cwt. of cheefe at ll. 16s. per cwt. may 
not be too much for an average quantity per cow, 
and price per cwt. In anfwer to which, if the Bath 
Agriculture Society fhould think proper to offer any 
trifling premium in order to difcover the fa< 5 t, I 
could produce one Jacob Amefbury, a dairy farmer, 
now living at Bleadon in the county of Somerfet, 
who from twenty cows, fummer fed on twenty-five 
acres of rich land, made 90 cwt. of cheefe the year 
part, which cheefe was fold to a Mr. Carter, fac¬ 
tor, in Briftol, at al. 4s. per cwt. and one guinea 
over, amounting together to the fum of 199k is. 
whicli is near 10!. per cow, upon an average, fbr 
cheefe only. 

I will very readily anfwer any queftions by way 
of explaining any thing doubtful, either-in this or 
my former letter dd'criptive of the flat part of 
Someife till ire. 

I am, dear Sir, your moft obedient 

And obliged humble fervant. 


R. LOCKE. 
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Article XIV. 

On the Ufe of Plaijler of Parts as a Manure . 

[By J. Kirkpatrick, efq; to the Secretary.] 

St. Crops> IJle of Wight^ Bee. 2, 1789. 

Sir, 

T Have not hid the pleafure to addrefs myfelf to 
A you for fome time. It was my intention before 
this (agreeably to the defire of the Society) to have 
collected fome particulars of the agriculture of this 
ifland, but my ill ftate of health prevented me * 
and for .which, being advifed to take a voyage at 
fea, curiofity led me to vifit the United States of 
America^ great part of the Northern provinces, 
and Canada, I hJtve therefore travelled through this 
fummerj and, among other objedts which engaged 
my attention, agriculture was not forgotten. The 
letter, of which you have a copy inclofed, I met 
with at Philadelphia j the fubjedt ftruck me at the 
time of reading it as worthy of attention, and more 
fo after I had feen fome land on which the plan re¬ 
commended had been tried. The cheapnefs and 
efficacy of the Plaifter of Paris makes it much ufed 
in the States i and if, by the recommendation of the 
Society, any experiments are made, and it is found 
Vot. V. Q„, to 



[ 3t6 3 

the account given of it, I fliali be happy 
in having been the means of ftirnifliing the Society 
with this account. 

The only thing which makes me doubt its being 
brought into general ufe, is the price, which in this 
place is 8s. per bufhel, owing to the very high duty 
on that imported from France. At Philadelphia it 
is feld, ready prepared for lowing, at 5s. per bulhel, 
their currency, which is 7s. 6d. per dollar. 

I haVe been informed, that large quantities of 
it are to be got in the neighbourhood of Liverpool, 
which I fuppofe would be free of the duty, and 
confequently come much cheaper. 

Wifhing every poflible ifuccefs to the Society, 

I am, your raoft obedient fervant, 

«• 

JOSEPH KIRKPATRICK. 


Extras of a Letter from a Gentleman in Pemfylvania, 
to Jofepb Kirkpatrick , ejq. 

" In anfwer to your queries relpeaing Gypfom , 
or Plaijler of Paris, I Ihall give as full information 
-as I. can of the fuccefs of my own ahd my neigh¬ 
bours’ experiments. 


"The 
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« The beft kind is importedfrom hills in the vli' 
cinity of Paris* it is brought d6«H» the Sekte, alM 
exported from Havre-cta-Grace. I ari 
there are large beds of it in the Bay ofFundy, fonUe 
of which I have feen nearly as good as that from 
France} neverthelefs, feveral cargoes brought from 
thence to Philadelphia have been ufed without 
effeft. It is probable this was taken from the top 
of the ground, and by^the influence of the fun and 
atmofphere difpoflefled of the qualities neceffary 
for the purpofes of vegetation. The lumps, com- 
pofed of flat fhining fpetula, are preferred to thofe 
which are formed Of round particles like fand; 
the Ample method of finding out the quality is to 
pulverize fOme, and put it dry into an iron pot 
over jhn fife, when that which is good will loon 
boil, and great quantities of the fixed air efcape 
by ebullition. 

“ It is pulverized by firft putting it in a ftamp- 
ing-mill. The finer its pulverization the better, as 
it will thereby be more generally diffufed. 

“ It is beft to fow it in a wet day. The moft ap-. 
proved quantity for grafs is fix bufhels per acre* 
No art is required in fowing it, more than making 
the diftribution as equal as pofiible on* the fwaird of 
grafs. It operates altogether as a top manure, and 
Q^2 therefore 
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therefore fhould not be put on in the fpring, until 
the principal frofts are over, and vegetation hath 
begun. The general time for Towing with us is in 
April, May, June, July, Auguft, and even as late 
as September. Its efFefts will generally appear in 
ten or fifteen days; after which the growth of the 
graft will be fo great as to produce a large burden 
at the end of fix weeks after lowing. 

“ "It muft be fown on dry land, not fubjedt to be 
overflown. I have fown it on fand, loam and clay, 
and it is .difficult to fay on which it has beft an¬ 
swered, although the effe& is fooner vifible on fand. 
It has been ufed as a manure in this State for up¬ 
wards of twelve years. Its duration may, from the 
beft information I can collect, be eftimated from 
feven to twelve years ; for, like other manure, its 
continuance very much depends on the nature of 
the foil on which it is placed. 

“ 0ne of my neighbours fowed fome of his grafs 
ground fix years ago; another four years ago; a 
great part of my own farm was fown in May 1788. 
We regularly mow two crops, and pafture in au¬ 
tumn; no appearance of failure, the' prefent crop 
being full as good as ariy preceding. I have this 
feafon mowed fifty acres of red clover, timothy 
grafs, white clover, &c. which was plaiftered laft 

May, 
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V 

May, July, and September; many who law the, 
grafs eftimated the produce at two tons per acre, 
but I calculate the two crops at three tons. Several 
ftrips were left in the different fields without plaif¬ 
ter; thefe were in a meafure unprodudHve, being 
fcarce worth mowing. 

** In April 1788, I covered apiece of grafs land 
upwards of two inches thick with barn manure; in 
the fame worn-out field I ibwed plaifter, to contraft 
it with the dung. I mowed the dunged and plaif- 
tered land twice laft year, and once this; in every 
crop the plaifter has produced the moft. 

“ You will remember, in all experiments with 
clovgr, to mix about one-third timothy, grafs feed; 
it is of great advantage in ferving as a fupport for 
the clover; it very* much facilitates the curing of 
clover, and when cured is a fuperior fodder* 

** The plaifter operates equally as well on the 
other grades as on clover. Its effeft is faid to be 
good on wheat ? if fown in the fpring; but I cannot 
fay this froim experience. On Indian corn I know 
its operation to be great; weufe it at the rate of 
a table-fpoonful for a hill, put in immediately after ' 
drefling. 


0.3 


« From 
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« From fome accurate experiments, laft year, 
made and reported to our Agricultural Society, 
it appears that nine bufhels of additional corn 
per acre were produced by this method of ufing 
plaifter. 

** As the ufe of this cheap and extraordinary 
manure has now become very general in this State, 
and many accurate and judicious farmers are now 
making experiments therewith, I doubt not but its 
ufes, at the clofe of the feafon, will be better known 
and further extended; when I fhall be happy to 
make a communication thereof to you. 

** I am, &c. &c.” 


Article XV. 

An Account of an Experiment aBually made to 
difcover whether whole Potatoes or Cuttings 
are to be preferred in planting , &c. 

[By Mr. Joseph Wimpey.] 

Tj 1 ARLY in the fpring of this year I had a large 
^ quantity of potatoes, out of which I fele&ed 
forty-eight bufhels of the faireft for fets. The 

ground 
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ground intended for them, the fummer before, had 
borne oats and vetches, which were mowed green, 
and given to the horfes in the liable; after which 
it was depaftured till January. It was fhen clean 
ploughed, and lay till the end of March. Twenty- 
four cart-loads of long dung, forty bufhels to the 
load, were then fpread over it equally. Furrows 
were then drawn the length way of the field, at a 
yard diftance from each other. In eleven of thefe 
furrows, containing fixty perch or pole, were dropped 
fourteen bufhels of whole or uncut potatoes, the 
fize generally from a large pullet's egg to that of a 
goofe. The remainder of the ground, being 265 
poles, making in the whole 325 pole, or two ftatute 
acres ar d five pole, was planted with thirty-four 
bulhels of cut potatoes,’being the remainder of the 
forty-eight bulhels. Thefe were cut moftly out 
of large potatoes, is pieces about the fize of a large 
pullet’s egg. The largeft were cut into fix or 
eight pieces, the letter into,, four; being careful to 
prelerve a proper number of eyes or buds in each 
cutting. The fets of both cut and uncut were 
planted about fourteen inches afunder, in the rows. 
The furrows were turned out with a plough having 
a double mould-board, which, when planted, were 
compleatly tiered by running the fame plough up 
the middle of each interval, which threw the mould 

hlaf 
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half one way an! half the other,and is the fpcedM, 
eafieft, ami cheapcft method of planting l am ac¬ 
quainted wick. Tne ground was planted the 14M 
and Jjth days of April hill. 

In June they were horfe-hoed with a final! one- 
wheel plough, which I keep for horfe-hoeing; and 
this was all the labour and expence bellowed ■ pon 
them during their growth. 

The 30th of Oflober the taking of them up was 
compleated. The whole produce was only 378 
bufhelsj—a very indifferent crop! little more than 
half the acreable produce of laft year. The ex¬ 
pence of ploughing them up, harrowing, dragging, 
picking up, loading, carrying home about a quarter 
of a mile, unloading, and carrying .ito the barn, 
&c. was not quite 3d. a bag, or id. a bulhe The 
ftate of the account, in a comparative view, I make 
out as follows: 

The meafurc of all the ground planted was 325 
poles. The whole produce 378 bu/hels. The 
meafure of the ground planted with cut potatoes 
was 265 poles; the produce 3x2 bufhels. The 
ground planted with whole or uncuL lets was 6 q 
pole, and the produce of the fame 6 bufhels, 

Now, 
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Now, if 325 poles, the i.^Ie rnoalure of the 
ground planted, produced 3 ■■)}?, ;„hen 265 

poles fhould produce 308 buiht- ,, . r the frac¬ 

tions) but this quantity of ground pi uUf - <«*- '”t 
potatoes) produced four bulhels more re*.. m 
is, J 12 bulhels. Again, as 325 poles produced 378 
bulhels, then 60 poles iliould have produced 69 
bulhels >•.: ! but it produced only 66 

buh ■i'h », upwards of three bulhels Ihortof 
its p>: -portion. It*s true the difference is too tri¬ 
vial to be worthy of notice; but what it is, is in 
favour of the cot potatoes. With refpedl to the 
r.arable prt. l-.^e, then, it is a matter of little im¬ 
portance whether the ground be planted with fitt 
or uncut potatoes. 

Tflfc ’acrtable ‘produce being nearly the fame, 
wh i }?1: f- i v .th whole or cut potatoes, the 
g.'fca- a:, intcrefting comparative queftion remains, 
vi e What is the difference of the expence in the 
planting of cut or uncut potatoes? which is very 
iutisfattorily afeertained as follows; 

If 48 bulhels, the whole quantity of fets ufed, 
produced 378 bufhels, then 34 bulhels, the quan¬ 
tity cut, fhould produce 267 bulhels; but they 
produced 312^which is 45 bulhels more than the 
proportion. Again, If 48 bulhels produced 378 

bulhels. 
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feulhcls, then 14 bulhels fhould have produced 110 
bulhelsj but 14 bufhels of uncut produced only 
66 bufhels, which is 44 bufhels lefs than the pro¬ 
portion. A preference of 40 per cent, in favour of 
cut potatoes, in comparifon with whole fcts! 

By this ftatcmenc it clearly appears, that any 
quantity of land planted with potatoes cut into 
pieces of the fize above-mentioned, will, c.deris 
paribus, produce as great a crop as an equal quan¬ 
tity of land planted with uncut potatoes, the weight 
of which fhould be 40 per cent, more: for example. 

To plant a flatute acre with potatoes as above, 
would require of uncut 37' bufhels; of cut only 
20* bufhels, the difference nearly 17 bufhels; 
which at 2s. 4d. per bufhel, the price they' Lid at 
in March and April laft, amounts to il. 19s. 8d. 
an object much too confiderable to be negledted by 
the planter of many acres, even when the price 
may be as low as 3s. a fack. 

N. B. Potatoes in this county are ufually fold by 
the bag. By a bag is under flood a fack which will 
hold four bufhels of corn, 9-gallon meafure, which 
they fill as full as they can to admit of its being 
tied; and the ufual weight is 12 fcore or 2401b. 
This fack holds 3 bufhels of potatoes heaped. 
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The foregoing experiment was conduced with 
all imaginable care and precifion, the fa£ts are truly 
ftated, and the writer hopes the calculation' are juft. 

P.S. In clafs 3, article^ a premium is offered 
to the inventor of the beft new-conftru&cd plough 
for ploughing up potatoe-crops, by which the work 
may be done with the leaft lofs or damage to the 
crop. As my method of taking up potatoe-crops 
is not attended with the leaft lofs or damage, and 
is, I conceive, as expeditious and as little expenfive 
as can be defired, I requeft leave to lay it before 
the Society. 

As obferved before, I plant my potatoes in rows 
with intervals of about three feet, for the conve- 
niency of horfe-hoeing them. When the haulm is 
decayed, I proceed to take them up in the follow¬ 
ing manner:—With*a common foot or one-wheel 
plough, much ufed in this part of Hants, and in 
Wilts; the ploughman having fir ft taken out the 
coulter , and adjufted the wheel fo as that the point 
of the fliare may be deep enough to pafs under the 
bed of potatoes, he begins at one end juft under the 
middle of a row, and with one furrow turns them 
out on the furface of the ground. Two or three 
boys or girls follow the plough,- and pick them up 
as they appear; fo that the ground of one row is 

cleared 
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cleared before the ploughman has fini/hed another , 
and thus they proceed without the leaft hindrance 
or interruption to each other. 

When the whole is ploughed and picked in this 
manner, a pair of drags is run over the whole, 
which feparates and expofcs the potatoes that may 
happen to adhere to the clods of earth, which are 
then alio picked up and the grounds nearly cleared. 
The feafon being now come for lowing wheat, the 
ground is clean ploughed, and the few potatoes that 
may poffibly remain fully expofed to view, which 
being alfo picked, the ground is rendered very clean. 
—In this way the whole expence of harvefting the 
crop js little more than picking and carrying home; 
for the expence of ploughing, 8cc. is little, if any, 
more than would have been incurred in tilling the 
ground equally well for the wheat crop. 

Now I think it impofixble, by any invention or 
device whatever, to‘take up a potatoe-crop with 
lefs lofsor damage. The crop of the above expe¬ 
riment was taken up under my own eye, and I with 
great truth and confidence aver, that there were not 
fo many as a fingle gallon bruifed, cut, or damaged 
in the leaft degree whatever. 

fTorth-Bcckhampton, 

1789. 
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Article XVI. 

On the Rotation of Crops;—the Advantage 'of 
Carrots as a Food for Cattle , &c. 

Stifled-Ilall, near Braintree, 
Sir, Nov. 25, 1788. 

T Should be happy, by Tome agricultural commu- 
nication, to acknowledge the honour of your 
application to me from the Bath Society: but, 
on fo fmall a fcale of arable land as mine, kept 
more for family convenience than amufement, 
where a regular courfe is followed, not an expe¬ 
riment tried, nor an improved inftrument ufed; 
fcarcely any thing but tirefome repetition can be 
fen^ or what is known by general experience, ufe- 
lefsly confirmed! I have twice gone over on my 
four arable fields in*the following rotation of crops, 
with only one plowing for each crop:—Oats, with 
rye-grafs, the grafs fprinkled with dung and earth 
mixed in the winter, and ccnftantly fed till the fuc- 
ceeding autumn j then wheat; next, the /mail for¬ 
ward Spanilh bean, planted in two rows, on four 
furrows, and three times hand-hoed j after thefe 
oats, &c. again. I am convinced with fuch hoemg t 
manure , and feedings this very fimple courfe of crops 
may be followed as produ&ive, for two rotations} 

at 
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at the third, a fallow to me feems ejfential , in the 
loom of the beans j as no band- hoeing with us 
keeps the foil in fufficient purity for any longer 
term, without a compleat year's fallowing. On this 
fallow, in the next year, barley, as more valuable 
than oats, fliould be fown, with rye or any other 
grafs, clover, or trefoil} and then the old rotation, 
with one ploughing, come forward again. 1 am fa- 
tisfied any fallow might be avoided, though I doubt 
whether with any equivalent advantage, if more 
ploughings were afforded towards throwing the 
wheat-ftubble into ridges of four furrows, planting 
two rows of beans on each ridge, hand-hoeing thefe 
three times, the hoer always walking in the furrow, 
and drawing his weeds there, and then ploughing 
thefe furrows up again to the ridge, with a double- 
breafted plough and one horfe. The imperfe&ion 
of our hoeing, expenfive as it. is, (for three times 
hoeing my beans come to 13s. per acre) arifes, in 
fome degree, from the labourer following his hoe, 
and at every ftep treading in the weed it has re¬ 
moved } which muft be the cafe in flat work, whe¬ 
ther, at only one ploughing, the land be thrown into 
fetches, (beds) as with us, of eight, twelve, or fix- 
teen furrows. But on the ridge of four furrows, 
this notorious inconvenience is, as I have obferved, 
avoided j the furrow is the path for the hoer and 

the 
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the place for the weeds j From which they are again 
difplaced and prevented rooting at every hoe ng, by 
the double-breafted plough. 

About an acre, in the above rotation, of my 
bean-field, I have applied, as a winter vegetable, to 
carrots. The produd, with fo little ploughing and 
no manure, has been, on an average, only about 
400 bulhels per acre. I am however fenfible they 
will amply repay every expence of the Jinefi culture ; 
and fhould, from their extenfive utility, on found, 
deep, and friable land, be every where attempted. 
Mine, in general, is far from being their proper foil. 
I fow in March, or April j hoe three times j harrow 
after each hoeing j have fometimes left them in the 
land till after Chriftma^, and taken them up as 
wanted j but lately have taken them up in Odober, 
in dry days, put them di redly into fmall upright 
cocks of ten bulhels each, entirely covered, with 
the tops cut off; they thus appear to dry better than 
in any other modej and, with very Httle lofs, to bear 
the weather. If, after being thus dried, they are 
carried into any barn, or fhed, it will be better, if in 
large quantities, through the hazard of heating, not 
to pack them cloje, but rather throw them promif- 
cuouly into heaps, with a little ftraw over them. 
Some of my neighbours, who have been induced 
by me to try them, on a rather larger Jcale, with 
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jitter culture, and frejher foil, have raifed from fix to 
nine hundred bu/heJs per acre, and applied them 
more profitably, as well as more generally, than any 
other winter herbage, to deer, fheep, bullocks, cows, 
and horfes. At the lowed calculation they arc, 
from our little trials, edeemed to exceed turnips in 
value one-third, as to quantity of feed; but are far 
fuperior in what ariles from convenience. For the 
liable, where to us they feem to be a perfect fubditute 
of corn for all horfes, at lead not ufed in any quick 
work; and partially fo, with corn, for thofe that are. 

The comparifon (tilths for each alike) betwixt 
the produce and value of an acre of oats, and one 
of carrots, one bufhel of the latter prefumed equal 
to one peck of the former; and each edimated at 
fix-pence, will, I conjecture, dand thus: , 

One Acre of Oate, Dr. 

I- s. <L 

Seed, four bufhels - - -080 

Mowing - * - - -020 

o 10 o 

Per Contra , Cr. 

Five quarters of oats, at 16s. per quarter, 
being 160 pecks, at 6d. per peck - 400 

Deduct - o 10 o 

Net profit - 310 o 

One 



t 341 '1 


One Acre of Carrots, Dr. 



£. s. 

d. 

Seed, eight pounds - 

0 8 

0 

lloeings thrice - 

1 10 

0 

Harrowings ----- 

0 3 

0 

Digging up, gatherings and cocking, at id. 

per bulhel, 400 bulhds 

1 i 3 

4 

* 

£-3 14 

4 

Per Contra, Cr. 


£■ s. 

d. 

4 oo bulhels of carrots, at 6d. per bulhel 

10 0 

0 

Deduct - 

3 14 ' 

4 

Net profit - 

6 5 

8 

Net profit oats - 

3 JO 

0 


Excels on carrots £,2 15 8 

When perfe&lv dry, nQ wafhing of the carrots is, 
in gejjeral, neceflary for any cattle, except horfes 
regularly kept in the liable. This is undoubtedly 
a little additional troifble and expence. We fow in 
March. If the weather continue dry, it will be 
fome weeks before this plant-appears, and fo very 
delicate, as to make the firft hoeing, or rather weed¬ 
ing, which rnuft be as early as their ftrength ad¬ 
mits, extremely tedious and troublefome. In about 
a fortnight their root will be fufficiently fixed to 
bear harrowing, by which their growth will be pro¬ 
moted, and the land cleaned; and the treading of 
the horfes will not hurt the plants. In about a 
Vot. V. R fortnight 
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fortnight more the fecond hoeing, to fet them out 
at fix inches fquare,-will follow, and a fecond har¬ 
rowing} the third, if at all neceffary, juft as the 
ftate of the foil and growth of weeds may require} 
for as to the carrots, their nouriftunent is drawn 
from a bed fo much deeper than that of weeds, as 
not to be at all injured in their progrcls, though 
dilgraced in their appearance, by fuch company. 

Such are my trivial attempts, on a few acres in 
agriculture:—To the adventurers in ir, on a large 
Scale, I look up with fomewhat of veneration, as 
the beft fubjeds of the ftate, and the firft friends 
of man; but which, in this kingdom, as the fource 
of all ■permanent manufadure, and fair commerce, 
inftead of receiving every political encouragement, 
is burthened with every oppreflion that the fpirit 
of monopoly can devife, the cunning of trade de¬ 
mand, and the intereft of corruption fupportj and 
confequently the large capitals feduced into every 
(peculation and purfuit, except that which pro- 
mifes an ampler and furer, though flower return, 
and far more congenial with that habit of patient 
indtiftry, and exad ceconomy, to which alone 
wealth Jhould appertain,— the perfect cultivation oSour 
Soil. —A fourth, probably, of this Ifland is nearly 
wafte; wanting only an encouraged cultivation to 
afford employment and comfort to that numerous 

poor. 
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poor, which the manufacturer rears for the land¬ 
holder, under a rate of two millions per annum to 
fuftain; and which remains a mark of more barba¬ 
rous folly in this refined age of arts , manufaSIures , 
and commerce , than of tyranny in '■hat grofs one, 
when feudal dignity demanded fuch a rangt for its 
favage chace. What does that kingdom merit, 
that prefuming to take the lead in wiidom amongft 
the nations of the earth, yet, for want of the raoft 
obvious exertions of benevolence, in the publkk en¬ 
couragement of rural induftry, fpurns at the very 
means that Providence offers for its peaceable great- 
nefs —at home j—and madly thinks of gaining power 
and commerce, and preferving its freedom , by fquan- 
dering wealth and population in the acquirement 
of dominion— abroad -,—thus placing itfelf in aflate 
of conftant jealotify and fear with one-half of the 
world, and counteracting the very advantages of 
that commerce it would thus violently enfure, by 
the enormous burthens, efi?ntial at all times to 
guard againft, and frequently to fupport, the wars 
refulting necefiarily from fuch miftaken policy ? 

I am. Sir, 

Your obedient fervant, 

CHARLES ONLEY. 

R 2 
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Article XVII. 

Att Enquiry concerning the Smut in Wheat. 
i. Of its Caufe. 2. Of the Means of pre¬ 
venting it. 3. Of its Remedy. 

M ANY are the nojlrums which are laid to be 
infallible in preventing or remedying this 
common evil j and many more are the pretenders 
to choice fecrets, which are effeftual, certainly, to 
the fame moft valuable purpofe. but every prac¬ 
tical farmer of common obfervation knows, afiii- 
redly, to his forrow, that in unfavourable feafons 
none of the boafted means he has ufed hath ever 
effectually anfwered his purpofe. 

The firffc ftep towards the remedying any evil 
either in the animal or vegetable kingdom, is the 
true knowledge of its caufe; without it, all is 
quackery, and too often the artifice of defigning 
adventurers, who hope to make a fouler advantage 
of the weak and credulous, who arc too apt to fwal- 
low the hook which is covered with a gilded bait. 
Every one embraces with pleafure what he is per- 
fuaded will promote his intereft. 

The previous queftion is, what is the caufe which 
generally produces the fmut in wheat? 


To 
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To this no pofitive or probable anfwer has been 
given. It has been generally fuppofed, if one may 
judge by the means commonly ufed to prevent it, 
that it proceeds from the feed, whole /lamina, by 
fome means or other, have been vitrted; for all 
the means of prevention I ever heard of, were 
ufed in the preparation of the feed previous to its 
being fowed. 

The molt common method is brining and liming 
the day before lowing, which is done either with 
fea-water, the brine of meat, or of fea-falt dilfolved 
in water made ftrong enough to bear an egg. To 
this, fome whimlical people have capricioufly 
added feveral ingredients, which are much more 
likely to deftroy the vegetative principle of the feed, 
than to remedy .any evil the rudiments of which 
might latently fubfift in it. To this purpofe, flour 
of brimftone, aloes, copperas, and verdigreafe in 
fine powder, aflafeetida, and even arfenick, have 
been recommended to be infbfed in the pickle j but 
this is fo very abfurd, and even dangerous, that men 
of fober common lenfe are both afraid and afhamed 
of the practice. 

The practice of brining and fteeping was fug- 
gefted by accident, eftablilhed by cuftom, and 
Continued againft all reafonable conviction of its 
R 3 Utility. 
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utility. In unfavourable feafons, every one knows, 
that fmut generally prevails in fpite of every pre¬ 
caution that has been hitherto taken. Brine, 
pickling, liming, change of feed, and feed of one 
year old and upwards, avail nothing. In cold wet 
fumniers the fmut prevails, notwithftanding the 
ufe of every means which invention hath urged, or 
ingenuity pradlifed. 

The circumftances that firffc attra&ed my notice, 
and engaged my attention to this fubjedt, were as 
follow:—Some years fince I fet a ridge with wheat, 
by way of experiment, in rows at various diftances; 
in the courfe of the fpring it was hoed two or three 
times, and was as healthy, vigorous, and fine, as ever 
was feen. In general it was from four to five feet 
and a half high, the ftraw uncommonly large^and 
ftrong, and the ears from four to five inches and a 
half in length. No corn ever appeared more pro- 
mifing. Thus it continued till the bloom appeared, 
about the middle of June. The weather then be¬ 
came wet and cold, and frequently deprived the 
corn of what is ufually called its blofioms. Before 
the end of the month, the ears put on a fickly 
look, and upon examination, it was found amazingly 
fmutty; more fo, indeed, than I had ever ob- 
ferved any before. In vain I examined the roots, 
the ftraw, the joints, &c. all appeared found and 

perfect. 
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perfect, till I came to the ear j there the evil began, 
but from what caufe, or by what means, not the 
leaf! veftige could be found. 

As the plants were vigorous, perfectly healthy, 
and found, till the bloom appeared, and then turned 
fickly and dillempered, and at length immoderately 
fmutty, it feemed very dearly to follow, that it 
could not be owing to any imperfection in the feed, 
but entirely to the inclemency of the air, which 
by fome means or other infeCted the grain in its 
.embryo-fiate, and converted the milky fubftance, 
which conftitutes the meal or flour of the corn, 
into a black, foetid, unwholefome powder, known 
by the name of fmut. 

Strongly imprefled with this opinion, I deter¬ 
mined to embrace every opportunity of gaining all 
poffible information on the fubjeet. For fome two 
or three years the feafons were favourable, and af¬ 
forded no opportunity for*, obfervation; but 1787 
was an unprofperous year, and gave us fmutty 
wheat in abundance. Yet though I was very at¬ 
tentive to its progrefs after it was difeovered, I 
.gained no additional intelligence refpedting the 
caufe} but a full confirmation of my former opi¬ 
nion, that the fmut was generally, if not totally, 
caufed by the inclement and vitiating principles of 

the 
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the atmofphere which happened at the time of its 
blofibmingi for till then it was free from every 
appearance of defect whatever. This, however, 
did not relax my refolution of endeavouring, by 
every means in my power, to inveftigate the true 
caule j whether it originated from any defect or 
imperfection in the feed, or was principally owing 
to a deftroying diftemperature or blighting prin¬ 
ciple of the air. 

The next year, 1788, was very favourable to the 
growth and ripening of wheat. The fummer was 
dry and healthy, and the corn found and good., 
though the ftraw very fhort and fcanty. The feed 
I fowed was of my own faving, of the fame year’s 
growth, and fowed on the fame land, without any 
change whatever, yet I had no fmutty wheat that 
year, and therefore no opportunity of making re¬ 
marks. The next feed time I had a mind to try 
the white cone wheat, and therefore procured my 
feed from a different cq,unty } and took all the ufual 
precautions to guard againfc the faint. The feed 
was perfectly found and good, yet I had not a 
ground that was perfectly free from it this year, 

Mcft of my wheat this year was fown in drills at 
various diflances, for the fake of experiments, and 
was all horfe and hand-hoed. In the months of 

April 
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April and May it was amazingly fine, fo as to b 
the admiration of all that faw it. The farmers in 
the neighbourhood declared they had never fien 
any thing equal to it before, for height, fize, vi¬ 
gour, ftrength of (talk, and length of ea*\ In this 
fiourifhing ftate it continued till above the middle 
of June. About this time the weather grew cold 
and ftormy, and continued fo till towards the end 
of July, a few fine days intervening. The wheat 
was now' in full bloom, but frequently ftripped of 
it by the hafty Ihowers that fell. Such, however, 
is the wonderful ceconomy of nature, that if wheat 
be ftripped of its bloom by the intemperance of the 
weather, a fine warm day reinftates it, and the 
bloom becomes as fair and promifing as ever. 
This I have obferved it to do feveral times in alter¬ 
nate* fucceflion; but there is a limit which the re¬ 
turn of the blofibms cannot furvive, and if it hap¬ 
pen before the embryo is duly impregnated, then 
the kerning or granulating fucceeds badly, and at 
Jiarveft the corn proves defective and fmutty. 

During the growth of the corn this-year (1789) 
I was very attentive to it from the firft appearance 
of the ear in the fide of the (talk to the time of 
its maturity. Soon after the fhowery time above- 
mentioned, I oblerved a great number of the ears 
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turned quite brown, as if they were ripe j but upon 
examination they proved to be abortive ears, with¬ 
out any corn in them) they handled as loofe and 
foft as corn that had been threfhed. This cir- 
cumdance furprized me very much. To fee corn, 
which fo fliort a time before was fo very fine 
and flou rifting, prove to be nothing more than 
chaff, was exceedingly mortifying indeed ! I ima¬ 
gined the roots had been dedroyed by fome in- 
fed: or reptile; but, upon examination, I found 
them as found and perfect (as indeed was the 
whole plant, the ear only excepted) as corn could 
poffibly be. 

Soon after this, I obferved the fouth fide of one 
of the fined fields was grqwn very fmutty. It was 
fufficiently difcouraging to fee corn five feet high, 
with ears five or fix inches long, and as healthy 
and vigorous as ever was fee'n, in a few days con¬ 
verted into fmut. This unwelcome circumdance 
furnifhed opportunities, more than enough, to ex- 
ercife the mod inquifitive mind in fearch of the 
caufes of thofe evils, which blad at once the hopes 
and expectations of the mod fagacious and in- 
dudrious hufbandman. To invedigate the caufe, 

I began by examining the roots of the fmutty ears, 
then the dems or draw, the joints, and every part 
up to the ear, in any of which no defeat whatever 
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was to be found. I had not proceeded far, how¬ 
ever, before I obferved, that both fmutty and 
found ears were frequently produced and nourifhed 
by the lame root, and confequently were both 
produced from one and the fame individual feed. 
This circumftance alone goes very far 'owards 
proving, that the caufe of the fmut does not exift 
originally in the feed; for if its Jtamina were vitiated 
or corrupted, it is not poffible to conceive that it 
fliould produce plants found, healthy, and vigorous, 
for eight or nine months, and then fome ears full 
of corn perfectly found and good, and others no¬ 
thing but fmut balls. 

Not fully fatrsfied with this, I purfued my in¬ 
tention, and fpent much time in examining the 
fnuwty ears j 1 fpon difcovered it was no very un¬ 
common thing for the fame ear to contain both 
found and fmutty corn. 

In fome ears the tops were moftly fmutty, and 
the bottoms found ; in others the tops were found 
and the bottoms fmutty; but more generally, one 
fide of the ear was all fmut, and the other moltly 
found. One of die laft ears I examined contained 
forty fmut-balls, twenty-one corns that were per¬ 
fectly found and good, and five corns that had one 
end fmutty and the other found. 
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' From this ftate of fads it is hardly poflible to 
refift the convi&ion that the fmut is caufed by the 
inclemency of the atmofphere, and that 'conftantly 
and invariably in the feafon of its blowing. 

To fum up the whole of this matter then, it 
feems as certain, as demonftration can render it, 
that the fmut is not owing to any defed or imper¬ 
fection in the feed, but entirely to fome corrupt 
vitiating pi inciple of the atmofphere, in the blow¬ 
ing feafon, which blights and deftroys the grain in 
fome fliape or another, according to the time it has 
been blowing, when it is (truck with the blight. 
Thofe ears which are totally deprived of their blow¬ 
ings at the beginning of the feafon, before the corn 
in its embryo ftate is duly impregnated with the 
farina fecundans , or male duft, become abortive, 
and are abfolutely without any corn at all. Thofe 
that are further advanced, afid have the embryo 
formed ready for impregnation, if in that ftate they 
are deprived of the •fecundating principle, either 
wholly or in part, the milky matter, which confti- 
tutes the fubftance of the grain, for want of the vi¬ 
vifying principle, is wholly, or in a certain propor¬ 
tional part, converted into a ball of black (linking 
powder, or fmut. Sometimes, even after the corn 
is well formed and filled with the milky juice, fuf- 
jkicntly impregnated with the male principle, it is 
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flruck with the blight, which, though it come tod 
late to prevent the perfedtion of the vivifying prin¬ 
ciple, and thereby render it unfit for feed, yet it is 
little more than two rinds, it being in a manner 
ftarved, the meally fubftance of which the flour 
conflfts being almofl entirely wanting. 

From all this it very dearly appears, that all the 
boafted fteeps prepared for preventing the fmut are 
chimerical, and void of 111 reafonable foundation 
whatever. In warm dry healthy fummers the finut 
is feldom if ever found, though the land be Town 
with feed that is fmutty, and without any prepara¬ 
tion at all. I would however recommend wafhing 
the feed in fair water a day or two before fowing. 
By this means the light imperfect corns, chaff - , and 
feed £>f weeds, if pnv, are feparated from the feed 
corn, fwim at top, are eafily Hummed off, and the 
remainder rendered much more clean and perfe£t. 

The writer has now fevera! experiments, in pro¬ 
jection, by which the above obfervations may pro¬ 
bably be fatisfaftorily confirmed, which he hopes to 
have the honour of communicating in due time. 
He does not prefume to claim the promifed pre¬ 
mium, being fenfible he has not performed the 
literal conditions, which he apprehends no power is 
by any means equal to but that only which “ rides 

" in 
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« in the whirlwind, and directs the ftorm.” The 
Power which is competent to the prevention of the 
fmut in wheat, is equally fo to the prefervation of 
the bloom of the fruits of the orchard, the hop gar¬ 
den, from the maggot in peas, the black dolphin in 
beans, the fly in turnips, and the caterpillar in all 
the cabbage tribes, whofe devaluation at this very 
time has laid the whole country wafte. Inftead of 
cabbages nothing is to be feen but the bare ribs of 
the leaves, like mere fkelecons, the hearts, &c. being 
entirely deftroyed. 

However great the evil be which attends a crop of 
very fmutty wheat, the found grain may be made 
clean, fweet, and wholefome, with little trouble, 
and a moderate expence, as appears by the follow¬ 
ing account: 

In the year 1787 I had & great deal of very 
fmutty wheat, which would fell for little more than 
one-half, or at moft two-thirds of the price of good 
wheat, which put me upon making the following 
experiment:—I took about a gallon of the wheat, 
and put it into a pail of fair water, and ftirred it 
about well for a minute or two with a ftubbed 
broom. It made the water almoft as black as ink. 
This water was then poured off, and a fecond added, 
in which it was again very well ftirred, and then 
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poured off as before. This cleared it entirely front 
the fmut and all difcolouring matter. Then, when 
it was well drained, it was put into a broad ihallow* 
pan and fet before the fire, when in a fhort time it 
became dry enough to grind; for flaying fo fhort a 
time in the water it imbibes very little of it, and 
what adheres merely to the fuperficies is foon ex¬ 
haled by a moderate heat. When dry it was no 
way diflinguifhable from the cleanefl and foundefl 
wheat, but by the fuperior brightnefs of the colour. 
It had a fairer and more delicate complexion than 
unwafhed wheat, by which it was to be diflinguifhed 
only,' even by thofe who had long dealt in the ar¬ 
ticle and were in the fecret. Encouraged by the 
fuccefs of this experiment, I had a load of it wafhed, 
fent it to a malt-houfe in the neighbourhood, and 
hadlt kiln-dried .by a very moderate fire. I fent a 
fample of it to market by a neighbouring farmer, 
of long experience, without taking any notice to 
him of what had been done. I le laid it was a very 
bright pretty fample, but did not difeover it had 
been fmutty or wafhed, till he had fhewn it to a 
miller of great bufinefs, who prefently knew what 
muft have cauled its brightnefs; at the fame rime 
he owned it was not a penny the worfe, as it was 
now clean and fweet, and perfectly dry. The wafle 
in wafhing and drying was about two bufhels; ten 
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(hillings I paid the maltfter for drying, &c. which 
made the expcnce about a guinea, whereby at lead 
three or four^were faved. From this account it 
appears, that a fmutty crop is not an evil of fuch in¬ 
tolerable magnitude as hath been generally thought. 

In the conditions of the premium, it feems, are 
involved, what is impracticable and impoflible. In 
the above account the writer flatters himfclf, that he 
has thrown as much light upon the fubjeCt as is 
difcoverable by human means, and begs leave to 
fubmit it to the candid confideration of the honour¬ 
able Society, whether fuch an inveftigation merits 
their approbation and encouragement or not. 

Premiums offered for preventing evils which ori¬ 
ginate from intemperate feafons and deftroying 
blights, may excite invention, artifice, cunning, 
impofture, and deception, but can never extend the 
boundary, or expand the circle of human know¬ 
ledge, or human powey. PIe, and He only, who 
can repel the malignant blafts of the Eaft, fraught 
with myriads of confuming infects, which originate 
from what and where none but Omnifcience knows, 
and fubftitute the foft, healing, balmy zephyrs of 
the Weft, can reward the labours of the induftrious 
hufbandman with plenty and happinefs! 


Article 
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Article XVIII. 

Of River Weeds as a Manure. 

[By Mr. John Wagstaffe.J 
Gentlemen, 

|N my communication to you, inferted in your 
*• fourth volume, concerning the extraction of 
river weeds with their roots, but more particularly 
of the river conferva, as a manure, I propofed to 
give you a recital of farther experiments then be¬ 
gun, but of which the relult was uncertain. 

In the courfe of my addrefs I had fpoken with 
a degree of confidence of the expected fuccefs of 
a barley crop, in fucceffiop to the turnips, of which 
I gavj.* you an account. I have now to add, that 
my confidence had not betrayed me into a miftaken 
eftimation of this new’manure, as on lefs than one 
acre and three roods, I had off fevcnty-feven Win- 
chefter bufhels of malting bfcrley, befides three 
bulhels of a lighter quality. The quantity of this 
produce may be afcribed to the general well ma¬ 
nuring for turnips with common dung; but on 
thole fpaces where none of that extended, a larger 
produce was apparent; and even on the ..orffc part 
of a field dibbled with wheat, and where, from its 
quite oppofite quality to a gravelly height on which 
Vol. V. S the 
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the weed-manure was fpread, half ileril as this /pace 
was, were produced ears clofer, larger, and with 
fuller grain, than on a deeper foil extended on a 
level round it, which had a natural advantage, and 
a drefling of common manure. 

On a part of that /pace which I have in the 
former experiment mentioned, where this compoft 
was almotl entire, and where favoy and turnip cab¬ 
bage grew, in the fpring of this year I planted ten 
whole potatoes, at about eighteen inches di ft a nee 
from each other, whofc average weight was a^out 
four ounces, and equidiftant; the parings of about 
fourteen potatoes in nine divifionsj the produce as 
taken up the beginning of Oftober, was from the ten 
whole ones twenty-nine pounds four ounces; from 
the nine diviflons of parings twenty-nine pounds 
twelve ounces. From among thefe latter (a cafe 
of feme admiration to me) there aroie the largefl 
bulbs; two from thefe parings weighing thirty- 
one ounces: the two largefl from the whoie fets, 
twenty-five ounces: it may be requiflte to remark 
that the parings were from larger roots than the 
whole fets. Thefe, from being pared thick, might 
have their grofs weight diminifhed about one fourth, 
the other three-fourths anfwered their ufual pur- 
pofes. It may not be an ufclcfs intimation to 
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obferve that fu«h parings> in every foil and fituation 
adapted for the ufuai feed, will prove an effedlual 
fubftitute for the whole potatoe, and the farinaceous 
fubftance of this moft edible root may be applied to 
all its culinary purpofes. 

I liave extended this river-weed comport, the 
laft feafon, over a piece of land fown with turnips, 
which appear with a fuperiority to others bordering 
upon them. Another trail of land fpread folely 
with this compoft was fown with turnip-rooted 
cabbage, in the manner begun (I prefume) and 
fuccefsfully purfued by Sir Thomas Beevor, as 
publilhed in your third volume; thefe are in a 
profperous ftate, and furpafling in fize fome I had 
on better land the preceding year, which were well 
manured, but not with the river comport. 

# 

In fine, upon a review of the part and prelent 
profperous appearance of every grain and foddering 
root, that it hath unfailingly and efFeilually fup- 
ported, I cannot help being decided in my opinion, 
that on all arable lands, fuch only excepted as are 
fpringy, or liable to inundation, it may be more 
fuccefsfully applied than the very common and 
frequently repeated manure, by which foils are re¬ 
newed in their ftrength. 

S 2 
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The vaft quantities of rank weeds and plants 
which abound on the banks of the numerous rivers 
and ftreams of this country, feafonably cut, and 
fermented and incorporated with other articles, 
for manure, according to the judgment and con¬ 
venience of the farmer, might prove of no fmall 
national benefit. 

I am, Gentlemen, yours. See. 

Norwich, J. WAGSTAFFE. 

Nov. 2 6 , 1788. 


Article XIX. 


On planting Trees on barren Heights. 


[By the Same.] 

Gentlemen, 


\ BOUT twelve years fince a field of elevated 
land 'came into my pofleffion; the height of 
it had been left uncultivated for a courfe of years, 
on account of its unproductive quality. The afpeft 
being open to the fouth, and its foil a deep fand, 
except its fummit, which was gravel j I with plea- 
fure embraced the opportunity of planting it, and 
had in view different lpecies of American trees, 
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raifed from feeds about three years before, and 
which had in general exceeded in length of bole, 
for their age, apy of the native trees of Bi cain that 
I had known raifed from feed. I therefore pro- 
mifed myfelf, in this heated afpeft, an ad\ antage 
approaching to that of their proper climate. At 
the fume time I planted pines or firs of different 
diftinftions, and of every fpecies of fo.eft trees 
frequent in our woods; and in which were included 
the three poplars, confidered as the aborigines of 
our country. 

The pines more generally died, (fave on the fum- 
mit) unlefs I here except the larch, which, if it 
lived, poorly throve; the Americans lived without 
increafe, perilhing in the winter as low in their 
branches as their unvigorous fummer (hoots ex¬ 
tended. The birch, and the fycamore fucceeded 
moderately on this fandy (lope, but no other wor¬ 
thy of notice, fave the white, poplar and the afp, 
(populus alba tremula) the former fucceeded 
with a fingle exception beyond any inftance of its 
growth I ever faw. A rooted cutting, transplanted 
here about five feet high, is now in height near 
or full thirty feet, is in girt eighteen inches five 
feet from the ground and thirteen feet up its trunk; 
I believe there are branches nine feet in extent. 
Yet this progrefs makes but a part of the obvious 

S 3 value 
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value of this tree; from its roots extending in 
every direction through the porous foil, new trees 
arc annually rifing, whofe yearly Ihopt is frequently 
more than equal to the ftature of the parent tree 
when firft planted, and the two earlieft of the off. 
fpring, which arofe about fix years fince, are from 
thirteen to fourteen feet high. I don’t know that 
I am able to number the progeny of this fingle tree, 
a little copfe having fprung in an area of thirty- 
five feet diameter: many of the young ones are 
tranfplanted elfewhere. The populus tremula, which 
I have introduced with this, has the fame facility 
of throwing out its lateral (hoots, but their growth 
is not equally vigorous with the alba, nor is their 
wood in a ftate of maturity held to be of equal 
value. In fine, the motive to this recital is to 
carry an information of the experienced ufe that 
may refult from planting fuitably lofty ground, of 
fuch foil and expofure; whereby it may be com¬ 
pelled by the adaptation of a few proper trees to 
become an ornamental and beneficial wood, after a 
few years growth; yet while their growth may fu- 
perfede the neceflity of planting other trees, their 
clofe and broad foliage, by excluding the fun, pre¬ 
pares the {haded ground for the reception of other 
trees, that would otherwife have perifhed beneath 
his beams. I have in the laft four years replaced 
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with fuccefs many feminal plants, where a more ge¬ 
neral failure of their fpecies was known before. 

I can hardly quit the lingular and uleful progrefs 
of the Arbele, without mentioning its profpe&ive 
appearance when planted on a lofty fcite; the filvery 
nether furface of its leaves, lifted by the gales, ex¬ 
hibits a fcenick beauty peculiar to itfelf. 

But fcenery was not my object, notwithftanding 
the frequent intimate union betwixt ufe and beauty; 
I meant only to illuftrate by fatts, that ground cir- 
cumftanced as the aforementioned may, by a judi¬ 
cious planting of thefe trees, be covered in a few 
years with a felf-propagating wood. A fall of the 
early matured timbers letrves room for the augmen- 
tatictn of their natural fuccelTors, already coming 
forward, while their roots are extending to fupply 
the fpaces of thofe which are in fucceffion to be 
taken away; fo that in point of profit alfo, the ob- 
jeft fully recommends itfelf. 

I had an intention of connefting with this the 
means purfued for correfting and planting a foil 
and fituation, in the greatefl: extreme different from 
the foregoing, (boggy and moralTy ground) but 
having mifplaced fome minutes refpedting it, I 
purpofe to take an early opportunity of recovering 

them. 
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them, and to tranfmit their purport to you; and am, 
with much regard. 

Your refpedtful friend, 

Ncnvuh, JOHN WAGSTAFf K. 

Dec. 5, 1788. 

P. S. Jn your laft publication is given an invita- 
tion to counties remote from your own to fend 
fcions from known and valuable fruits within their 
diftridts; I therefore with to inform you, that the 
longeft undecaying apple that I know of, well 
known here by the name of Beefin,* and which 
anfwers every culinary purpofe, is frequent in the 
orchards of our farmers, and has fometimes been 
planted in hedge-rows, where they retain their pris¬ 
tine quality. Indeed, the prejudice of the country 
makes this apple to degenerate in any other county; 
but as this prejudice has no known fupport, I wifh 
it to be dill egarded, and the growth of the tree ex¬ 
tended. It may pollibly degenerate taller than fume 
others, by its proximity to o r hcr fpecies of apples; 
but this poffible inconvenience may be guarded 
agaiuft in the plantation. I therefore hold myfclf 
ready, at your time, if requefted through your Se¬ 
cretary, to tranfmit fcions of this fruit. 

* N.mird, I Lave no from its rcfcmblmg that, 

of the fleth ci'ti.o bcevt*. 
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Article XX. 

Hints for /owing various Kinds of Grain, from 
certain Phenomena of Nat nr,. 

[By the Same.] 

Gentlemen, 

TTAVING often been imprefled with the idezt 
^ A that a better rule might be obtained for the 
fowing the various fpecies of grain, than what 
could be regulated by the calendar, I at length de¬ 
termined to make minutes of my own periods of 
fowing, as they were in coincidence with the blof- 
forning of well-known trees; or on the return of 
various birds of pnflagej together with either the 
carhefl: voice or fong of either thefe, or thofe which 
are ftationary to our climate; with other eafily 
obferved adjuncts. Which might have a tendency to 
direct this material bufinefs in agriculture. Not 
confining myfelf to my own> experiments, I made 
frequent remarks on divers of my neighbours, and 
endeavoured to afeertain the fullnefs or thinnefs of 
their crops, as they might be at various times fown, 
in correfpondence with the voice or appearance of 
many of the well-known fubjects of nature. Thefe 
remarks have been continued through fevcral years, 
which I conceive I have often difeovered when 
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the Towing was too early in one year, which in a 
fubfequent one might be too late, though on the 
return of the fame days of the month; yet from the 
latter circumftance more crops appeared to be 
lefiened by a protraction beyond the beneath-recited 
periods, than Towing with the earlieft coincidence 
with them; to inftance the preTent appearance Tor 
the greateft product of barley, is from the feed 
Town on the earlieft found of the cuckoo, and while 
the buds of the black-thorn were yet turgid, than 
what was delayed to the frequent note of the former, 
and the expanfion of bloom in the latter. 

It is poffible that the following hints may lead 
fome pra&ical farmers to be directed by certain 
pheenomena of nature, that more generally occur 
within their obfervacion, as it is well known that 
there are local fubjedts in the vegetable and animal 
•kingdoms, that are not diffufed through the nation; 
yet as thofe I have governed my obfervations upon 
are more general, I fhall therfore fubjoin thofe 
v.'hofe appearance has been apparently moft propi¬ 
tious, when adapted to the Towing of the following 
grain, pulfe, and roots: 

Peas and Spring Vetches. As early as the lark 
arifes to Ting, and partridges are paired. 


Oats . 
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Oats. When rooks begin to build, and the male 
bloffoms (catkins) of the hazel expand and fhed 
their farina. 

Barley. At the earlieft difcovery of the cuckoo, 
and the white-fwoln buds of the blackthorn. 

Cabbage , and ’Turnip-rooted Cabbage. At the ap¬ 
pearance of the hyacinth, (blue-bell) and when the 
ring-dove (wood-pigeon) begins to coo. 

Potatoes. When the wilding or crab apple is in 
bloom; and perhaps the due period of taking them 
up is at the dropping of its fruit. 

Buck, or Brank. When the hawthorn’s bloom is 
goiitg off with a purple hue, and the young rooks 
are perceived out of their nefts. 

Turnips. When the elder flowers, and the early 
cherry ripens. 

Wheat. At the fall of the alhen leaf, or when 
the grey or Royfton crows return; but thefe being 
only local vifitants, moll: of the inhabitants in fe- 
veral counties not being acquainted with them, 
their return is in correfpondence with the lateft 
fall of the acorn and the variegated appearance of 

the 
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the woods. On the appearance of the fieldfare the 
due period is paft. 

I think I am not deceived in my obfervation, 
that wheat thus timed is not winter-proud, and is 
leaft hurt by its poflible feverity, tillering more 
freely in the early fpring, and confequently becom¬ 
ing more produ&ive. 

This theory of fowing has been fuggefbed, and 
if I remember right recommended by two diftin- 
guilhed natural ids; viz. Doctor Stillingflcet, in his 
Calendar of Flora, and Doftor Goldfmith, in his 
Hiftory of Animated N ature j nor was it unthought 
of in earlier periods of Fngli'h hufoandry: I have 
heard a provincial adage from the mouth of an 
ancient farmer, viz. 

“ When the floe-bufh is white as a fhcet, 

“ ’Tis time to fow your barley, dry or wcet.” [rtv/.J 

Indeed the principle, I conceive, is felf-evident, 
" If the fcork knows his time, and the [wallow his 
feafon of coming;” and as it is a faft that the birds 
of pad age are not always periodical to a day, to a 
week, perhaps to a month; it will almoft be ne- 
cefTarily educed, that their fubfiftence is not pre¬ 
pared, that nature hath not undergone a change 
proper for their return, and in courfe llie is not 
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ready for a production that their appearance might 
denote the period for. 

I am not infenfible that an objection to this in¬ 
dicative fowing may arife, from the obfervation 
that the embloffomed tree is often blafted, and the 
expectation of fruit defeated; that nature herfelfj 
not being uniform in her promife of plenty, it 
evinces Hie can rear no certain ftandard to deter¬ 
mine the procefs of art. There is feme weight in 
the objection; but as the cafual poverty of an in- 
duftrious ceconomift fubverts not the general fuc- 
cefs of (Economy; and as there is icarcely a general 
rule without exception, the objection is much 
weakened. 

I am, with refpe£tful regard, &c. 

i 

JOHN WAGSTAFFE. 
Norwich , Sept. 9, 1789. 


G5* It is with fome diffidence that we can allow Mr. 
Wagftaffe’s opinions to appear in this queftionable fhape; 
but fince he delivers them as the refult of continued obfer¬ 
vation, we are willing to give him credit for care in his me¬ 
morandums.—And the fabject is worthy the confideration, 
at lead, of the practical farmer. 


Article 



C 270 ] 


Article XXI. 

Remarks on Smutty Wheat. 

[By the Same.] 

Gentlemen, 

TT has been an eftablilhed opinion with moft 
farmers, that fmutty wheat, or that in which 
the black or fmutty balls are frequent, if fown, will 
affuredly be produdive of a foul crop. And it is 
queftionable with many, if any cleanfing with water, 
orfteep in any lixivium, will thoroughly purge its 
foul quality, fo that no pollution be conveyed to 
the future produce. 

I therefore beg leave _ to recite an experiment 
which hath had a notable effed in obviating, as 
far as it has been carried, the fettled prepofieflion 
againft fowing any wheat apparently cleanfed of 
this contaminated quality. And what I hold of a 
fuperior ufe, a drain .of wheat has been procured, 
(by what operation of nature I do not profefs to 
have difcovered) which hath obtained the reputa- 
tation of one of the beft varieties known in the dif- 
trid in which it is grown. 

A neighbour of mine at Baburgh, a ipeculative 
and pradical farmer, walked into a fmall piece of 
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wheat which I had fown with blended but common 
(trains of wheat, and in his walk he gathered fome, 
ears of fmutty corn; in the examination of which 
he dete&ed in four of them eight or nine found 
grains; which grains he referved, and at the com¬ 
mon feed-time drenched with brine, which he 
ufually prepared for his feed, and planted them in 
his garden in the year 1783. Thefe grains pro¬ 
duced many ears in 17 84, which were generally 
clofer fet, and more numeroufly produ&ive of 
grain than the frequent (trains of wheat. He fe- 
lefted the clofer fet wheat, and dibbled in their 
grain, feparate from any otherthe produce of 
which was about a quarter of a peck. In 1785 
thofe dibbled in the fame manner, that feafon, pro¬ 
duced in the following ailtumn about half a bufhcl, 
which produced *by the fame mode about nine 
bufhds in 1787, which he principally retained, and 
had dibbled on feveral acres; the general produce 
of which, where he preferved his wheat unblended, 
was uniformly of the quality of the referved ori¬ 
ginal ears of 1784. In 1788 he diftributed for 
feed (above his own referve) to his relations and 
friends. I had four bufhels of this unmixed qua¬ 
lity, which preferved its fpecifick appearance, and 
attradled the notice of many farmers, one of whom 
has folicited and obtained from me twenty-four 
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bufhels; and feveral bufhels befide arc in refervC, 
or already committed to the ground.* 

I found it difficult to be lefs circumftantial, if 1 
would be explicit; and as a reference to what lias 
been experienced, fpeaks more llrongly than mere 
deienption, you will excufe a poflible redundance ; 
yet 1 may add, that this peculiarly acquired wheat 
continues perfect in its quality, and largely pro- 
duftive of quantity. In the laft inllance none of 
its feveral promoters, but are ready and have de¬ 
clared, that their cafi has been from four to eight 
bufhels per acre more than their ordinary produce 
on land equally tempered, and under a fimilar mode 
of propagation. I cannot yet ipeak to my own ab- 
lolute produce, as nearly half remains unthrefhed ; 
but I believe ir will be more than.in proportion to 
the iargeft quantity mentioned by my neighbours 
to have grown on the land bciore. J may farther 
add, from different reprcfent.itions J have received, 
that it is perfectly dtvftid, through the feveral trials 
it has undergone, of d:<. polluted drain from which 
it originated. I repeatedly walked down the fur¬ 
rows where mine grew, without detecting any ap¬ 
proach to in rut; nor has any difeovery of this 

* Its i:‘V I .-mictivir '.<•> «^tending; at this time the clerk cf the 
county (V. Fri'iicli, el'q;) is ! . tting about five seres of the feed wilhitl 
a parodfia’. fiiluiii of till, Jty. 
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pernicious fubftance been made in what has been 
prepared for the ground, I therefore cannot but 
repeat, and conclude, that a variety as profitable, 
and a ftrain as pure, has arifen from this experi¬ 
ment as could have refulted from a more elaborate 
procefs; and with a certainty that it has hitherto 
fuited all the land on which it has been tried. 

I am, your refpedful friend, 

Norwich, JOHN WAGSTAFFE. 

Oct. 21, 1789. 


Article, XXII. 

Improved Method , of planting Ajh for Hurdles, 
Hoops , Laths , Fencing , and what is termed 
Pojl and Billet for Collieries . 

[In a Letter to the Secretary.] 

Sir, 

lEING lately on a vifit to a friend in Warwick - 
fhire, who lives under Edgehill, I was greatly 
furprized to fee fome parts of the declivity covered 
with fine regular plantations of Afh, whilft the re¬ 
mainder was either overrun with fliort furze and 
rufhes, or drenched with ftagnated water. On 
Vot. V. T enquiry 
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enquiry I found that the improvement had been 
begun by my friend's father about twenty years be¬ 
fore, and has from time to time been extended 
both by father and fon:—That the average price 
of each acre, when cut at fourteen years’ growth, 
•was 70I. though the boggy part, before this mode 
of cultivation, was not worth a farthing. From 
the flocks or flumps when cut, a larger crop ac¬ 
crues the next fourteen years, and fo on perhaps, 
for more than a century. After each cutting it is 
proper to cover, or rather to earth up, the old 
flocks with the mould that may have fallen from 
the fides of the beds into the ditches. The ufual 
price of planting and fencing with quickfets is not 
more than 8 or 9I. per acre. The plantation was 
thus begun:—As the hill was to be drained, a line 
in the direction of the hill was drawn from the top 
to the bottom of the ground iucended to be planted; 
the afh-plants of three years old, having their tops 
and roots fo cut as not to exceed eight or nine 
inches in length, were laid horizontally on the 
ground at the diflance of three feet and a half, the 
top part of each plant proje&ing about half an inch 
beyond the line: then the labourer, beginning at the 
lower end of the plantation, that the water may drain 
off as lie goes on, and Handing with his back to 
the hill, with his fpade digs the earth from the 
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line on his right to the diftance of twenty-one 
inches, on his left to the depth of twelve or four¬ 
teen inches, or what he may think fufficient to carry 
off the water, and effe&ually to cover the roots of 
the plants: he then removes the line in a parallel 
direction three feet and a half from its former place, 
lays the plants in the fame order as before, and 
digs out the remaining twenty-one inches to the 
fame depth as before, and throws it on the left 
hand bed;—thus a ditch of three feet and a half 
wide is effedted:—and as each plant is three feet 
and a half afunder in the beds, and the ditch is of 
the fame width, each plant has a fpace exadtly 
three feet and a half .fquare to extend itfelf in. 
Then the line is again removed three feet and a 
half further to the left, when the fame procefs again 
takts places care however Ihould be taken that 
the plants fhould neyer be laid immediately oppo- 
fite to each other, but one oppofite the opening be¬ 
tween two others, thus, ********* 

In this mode of cultivation, not only the land is 
effedtually drained, but the plants have alfo a double 
portion of vegetable earth, and are thereby enabled 
to force their horizontal roots rapidly through the 
bed. Inexperience may perhaps objedt, that the 
plants being laid horizontally will not make per¬ 
pendicular lhoots, but nature gives them a perpen- 

T 2 dicular 
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dicular direction, lay your plants in what mannef 
you pleafe. After planting, no' further attention is 
required, but to cut off any crooked or ftraggling 
fhoots, and to hoe the plants for the firft four years; 
—the fences alfo mull be well fecured. Timber- 
trees may be planted to advantage in the middle of 
the beds, in lquares of fifty or fixty feet, and if oak, 
may probably arrive at maturity by the time the 
flocks begin to fail. 

• The method of railing quickf t hedges alfo in that 
part of the kingdom is a very improved one; which 
is to mark out the ground intendeu for tire fence 
with a line, on which lay your quick fee plants, cut 
in the fame manner as the s/h, at the diftance of 
eight inches from each other; then cut a turf clofe 
by the edge of 'he line eight inches thick, lay it 
when inverted upon the plants, and fo on till the 
whole cl i ft a me is corn plea ted; then lay another 
row of plants at the fame diftance on this turf, one 
in the opening of that below, which cover with 
anctnw ..i f dug on the outfi.de of the other, taking 
care that they are both laid on an inclined plane 
from the ditch, which muPc now be made by throw¬ 
ing up die earth dug under the turfs, to the depth 
of eighteen inches, to form the bank, and afford 
nourifliment for the roots of the plants. The hedge 
mult then De fenced with hurdles or pofts and rails, 

otherwife 
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otherwife the cattle will foon deftroy it. In four 
or five years the hedge will be out of danger, if in 
the mean time it has been well weeded at leaft twice 
a year. The quickfets Ihould not be tranfplanted 
into the hedges till they are three or four years old, 
or about the fize of a large goofe-quill, and have 
been regularly cut down to the ground every year 
fince they firft made their appearance in the nurfery; 
—tliis procefs will increale their fhoots more than 
double. Any of the large roots, which are cut off 
on tranfplanting, will form new plants, if immedi¬ 
ately put into the ground about three inches diftant 
in the rows, and ten or twelve between the rows, to 
enable the hoe to pafs between them;—the tops 
fhould be about half an inch above ground. Thus 
two years are gained in railing new plants, in Head 
of adopting the old mode from feed. 

* 

Should thefe obfervations be deemed worthy the 
attention of the Society, and calculated to promote 
the objeft of it, the difiemination of ufe-lui know¬ 
ledge, they are much at their iervice, from 

Sir, your very faithful friend. 

And obedient humble fervant, 

W. JB. B. 


T 3 
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Article XXIII. 

On the Advantage of Hoeing . 

(In a letter to the Secretary.] 

Sm, 

r I 'HE Bath Society.frequently bellows premiums 
-*■ on perfons who raife the heavieft and cleaned 
crops of turnips, that have been twice or more 
times hoed. Might it not be right to extend thefe 
premiums to every fpecies of corn and pulfe, as 
none can doubt but thofe would receive equal be¬ 
nefit'from the ufe of the hoe? The farmer who 
may be tempted to introduce the hand or horfe-hoe 
through every part of his arable land, would find 
very little occafion to make ufe of manure, and 
might totally extinguilh both winter and furr.mer 
fallows. If he doubt the truth of this afiertion, 
let him try the hoe upon one ’half, or a lefs part of 
his ploughed land, without any manure, for five 
fuccefiive years, and'cultivate the other part of his 
farm agreeably to his ufual mode, for the fame 
term of years, and I pledge myfelf, that double 
the crop will be obtained from the land whereon 
the hoe has been effectually ufed, to that which 
can poflibly be raifed upon any lands that are ma¬ 
nured and fallowed, or cultivated in the old or 
common way. 


The 
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The following account, it is prefumed, may in¬ 
duce gentlemen and unprejudiced farmers to try 
the experiment:— 

A near relation of mine cultivated a field for up¬ 
wards of twelve years as follows, and had every 
year uncommonly large crops. The firft year peafe 
were Town in drills, two feet fix inches apart, which 
were twice hand-hoed, and afterwards earthed. 
They were gathered green, and fentto market, and 
the ftraw or haulm was cut and ufed as fodder for 
horfes. The whole crop was cleared by the 15th 
of July. The ground was immediately ploughed 
and fowed with turnips broad-caft, which at the 
proper feafon were twice hoed, and were fold for 
5I. per acre to a cow-keeper, who cleared them 
from the land the beginning of February in the 
fecond year. Another ploughing then took place, 
and after the earth was well pulveiized it was fown 
with fpring wheat, broad-caft, which was never 
hoed or weeded, nor did it require it. When this 
crop was cleared in the autumn of the fecond year, 
the ground was ploughed without delay, and fpin- 
aga was fown in four-feet drills; this flood the win¬ 
ter; and midway between thefe drills garden beans 
were planted the following January, or the third 
year; both crops were hoed. The fpinage was 
part fent to market, and part given to cows, and 


was 
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was cleared by the middle of N|ay. The ground 
then received another hoeing, and on^||p fame 
drills where the fpinage grew, .cabbag«s^|mat had 
been previoufly raifed in a feed plot) were planted. 
The beans ftood for feed, and were fold for 8s. per 
bulhel to a London feedfman. The cabbages were 
carried from the land, and given to milking cows 
about the month of February; nor was it thought 
right to fuffer any crops to be fed off this land, 
fearing the beads might injure it with their feet, 
and that the water might ftand in the holes their 
hoofs had made; none but the lighted foils Ihould 
be trod with cattle. The ploughing commenced 
for the fourth year immediately alter the cabbages 
were removed; and after the ground was well pul¬ 
verized, peafc were Town irf drills three feet afundcr; 
thefe were gathered and fent to maiket in the pod, 
and after the haulm was removed, coleworts (which 
had previoufly been raifed in a feed plot) were 
planted about twelve inches didant from each 
other; thefe were a good crop, and were fold to 
tire cow -keepers. T hus were eight profitable crops 
obtained in four years, more than twice fufficient 
to pay for the fee of the land.—So far fays the 
journal. 

I was an eye witnefs to the crops which were 
raifed upon the "lame land the eight fucceeding 

years. 
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years, Aod knew them to excel all in that neigh¬ 
bour^ fcThe mode of cultivation was nearly 
the faQi jfccept that barley was fown one fourth 
year, inftead of the fpring wheat; oats were fown 
once in like manner; and potatoes were once 
planted between the drills of feed beans; and die 
hoeing was always attended to and well performed, 
except when the land was fown with corn. The 
foil was a light loamy clay of a dufky hue, under 
which was gravel, at the depth of about thirteen 
inches. The real value of the land was not more 
than 20s. per acre; it has been lately laid down 
with grafs, and is come to a good fward, without 
having any manure laid upon it for more than fix- 
teen years, twelve of which it was cultivated as be¬ 
fore related. 

a 

Surely this proof may encourage farmers to try 
the hoe upon a large fcale and on different foils, 

I am, the Society’s moft obedient fervant, 
JOSIAH HAZARD, 

Haiti Dec. 18, 1788. 
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Article XXIV. . 

An Account of the Guinea and ScOrvmmrujjcs, 

and the Manner of cultivating them in the 
, Wejl-lndies. 

(By J, Spooner, efq; to the Secretary.] 

Sir, 

HTHE Guinea and Scotch grafies, produced in 
the Weft-Indies, and of which you defired 
an account, are of fuch great utility, that the pre- 
fervation of the (lock there frequently depends 
upon them. 

The Guinea grafs appears capable of thriving in 
any fituation, in refpect to climate and foil, and 
can bear the effefts of dry or wet weather in a rftoft 
remarkable manner. 

In wet weather it grows fo faft, that it may be 
cut once in a fortnight, and fometimes oftener, 
when the land which yields it is new or fertile.—In 
dry, it is a long time before it withers, and, when 
reduced thereby to fuch a ftate as to feem totally 
deftroyed, will revive with a flight ihower in a 
very few hours; and when rain falls, though in fo 
Ijparing a degree as to be of little or no fervice to 

common 
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common paftures, it will occafion this to vegetate, 
and to for ufe in a few weeks: nay, in fomc 
fituatioitli hot too much expofed to the heat of-the 
fun, it is known to flouriih, and derive'ample Tup- 
port, from occafional dews only. It has, farther, 
fo peculiar a quality of (locking, that, with very 
little care in its infancy, it will overcome all other 
grafs and weeds j and in ground full of (tones and 
rocks, though planted at very great diftances, at 
random, as the appearance of foil admits, will 
fprcad itfelf about them, in a few months, and at 
lad cover them entirely. This grafs, when ready 
to feed, is from fix to eight feet high; but it is ge¬ 
nerally fed upon, or cut, when only three or four. 

It agrees with all kinds of dock; and horfes, 
males, and cattle, when turned out to feed upon 
it, will fatten (b fad, that the two former will be in 
good condition in a~couple of months, or lefs; and 
the latter will become fit for the butcher in the 
courfe of three months. 

The cultivation of this grafs is very eafy, and 
attended but with little care, expence, or trouble. 
It is not immediately produced from the feed, but 
is previoudy planted. The land intended for it is 
generally made perfectly bare by hoeing, and holes 
£re then dug thereon, from three to five feet dif- 

tant. 
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tant, varying in this refpeft according to the qua¬ 
lity of the foil; that is, if it be rich, the holes are 
to-be made at a greater, and if poor, at a lefs dif- 
tance- Thefe holes fhould be large, and deep 
enough to admit, and bury a good depth, a few 
roots of the grafs. The roots to be planted are 
dug up from a neighbouring field, or nurfery ; and 
the grafs arifing from them being topped, within 
three or four inches, they are put into each hole, and 
•well covered with eaith, prefied down by the foot. 
Care is taken to keep the plants free from weeds 
by repeated hoeings. The months moft approved 
of for planting, are April and May, as the grafs 
will then feed in September and October, at which 
periods it is found to feed by far the moft abun¬ 
dantly. It is necefifary to be careful that the 
ground is quite clean when the • feed is ready* to 
drop; and if the fpaces between the roots are then 
ftirred up with the hoe, it will be found very 
beneficial. 

When the feed is all fallen, ftock is turned in 
to tread it into the ground, and feed upon the 
grafs. In very rich and new land, the grafs at firft 
will grow fo rank as to produce very thick ftalks, 
which, by running up the nofes of the flock, 
will prevent them from eating it fo clofe as they 
otherwife would. When, however, it is eaten as 
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near the ground as poffjble, the remaining graft, 
with the roots <vhich were planted, are dug up with 
the hoe and burnt off. The graft after this, if 
favourable rains attend, will grow from the feed, 
and by covering the ground in the month of May 
following, will be perfectly eftablilhed for feveral 
years, according to the quality of the land, fo as to 
be cut for ufe, or become a pafture. 

Whenever the graft grows thin, holes may be 
opened in fiich places as may occafionally appear 
fo, and roots again planted to fupply it; and, by 
this attention bellowed upon it, a field will fcarcely 
ever be fo totally worn out as to require the la¬ 
bour of being at any one time replanted. 

• 

The blades of this graft, when flourifhing, ap¬ 
pear not unlike thofe of wheat, only rather broader 
and longer; and the Salks, during the firft growth, 
are alfo much like thofe of it, but they get weaker 
and left, the oftener the graft is fed upon or cut, till 
at laft it becomes a fine, rich, and entire fwarth. 

The mode of cultivation already mentioned is 
the one generally approved of, but Guinea graft 
may alfo be brought to perfection by other means. 
The (talks being buried a few inches deep, each 
joint thereof will take root, and grow luxuriantly j 


or 
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or it may be produced dire&ly from fowing the. 
feed, the ground being previoufly prepared for that 
purpofe. This lad mode is not. preferred, on ac¬ 
count of the feed lying many months in the ground 
before it makes its appearance. Some planters do 
not ftock up the roots which are planted, as before 
related, when the grafs has feeded j and fome de¬ 
pend upon what they afford, by continually feeding 
upon, or cutting the grafs when at a certain height, 
■without ever allowing it to feed. But, in compa- 
rifon with the firft, all thefe modes of management 
are to be efteemed as inferior. 

The Scotch grafs is chiefly produced in low, 
madhy lands, that have a running dream or river 
through them, and can be eafily overflowed when 
dry weather would affect it. It is generally cut for 
ufe, and given to the dock; and in good feafons, 
that is, if light fhowers now and then affid, will ad¬ 
mit of cutting once a week or oftener. 

The blades of this grafs are longer, broader, 
thicker, and of a darker green, than the Guinea 
grafs } and the ftalks much larger, and more juicy 
and pithy. Jt is an excellent food for horfes, 
mules, and cattle but is not made ufe of, and 
perhaps is not fo well calculated for Ihecp, or to 

fatten 
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fatten cattle, as the Guinea grafs. In general it is 
merely appropriated to the (table j and the quantity 
wferii the ground yields, and the quicknefs of its 
growth, render it very ufeful and valuable, parti¬ 
cularly near towns in the Weft-Indies, which afford 
a market for it. 

This grafs is alfo cultivated by being planted, 
which is thus accomplifhed:—The land is freed 
from all weeds, fedges, and rubbifh, by their being 
clean hoed, and burnt off, and requires to be laid 
out fo as to admit of being overflowed; and alfo 
to be fo well drained, that no water can lodge to 
ftagnate, and deftroy the grafs. The grafs to be 
planted is cut into junks, every joint thereof, which 
is fr«m five to ten inches long, being a junk, or 
plant. A Angle one is ftuck in the ground with 
the joint downwards, and in this manner they are 
diftributed at random, fo as to be about fix or 
eight inches apart. In a few hours thefe joints 
begin to Ihoot, and take root: and in the courfe 
of three weeks, or a month, the grafs will grow 
fufficiently high to be cut, which is when it is about 
fix feet. As the grafs grows, weeds and all extra 
produftions are freed from it, by being pulled up 
as they appear, and put into heaps to be dried and 
burnt off. Care is taken when it is cut, alfo to 
weed at the fame time; with which management, 

and 
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fend attention that the drains be kept open, that it 
may be overflowed when dry weather hurts it, and 
fupplied in ali places as they appear thin, by flit#* 
ing junks in, as before defcribed, the land is pejj* 
petually eftablilhed with the grals, and yields it in a 
mod extraordinary abundance. 


Article XXV. 

'Experiments on Drilling. 

[By Sir John Anstruther, to the Secretary, j 

Sir, 

T Send you fome fmall experiments I made on my 
A crop of 1787. The produ.'f of part of it being 
late in the feafon before it was -hreihed, it was late 
in the year before I received the aa it of it. 

I am forry to obferve; or in the publication 
of the laft experiment I lent to the Society, of 
crop 1786. 

Page 262, line $• “ With partitions of fourteen 
inches, t wo intervals three feet four inches 

I cannot imagine how I could have overlooked 
fuch a blunder in the copy. 


There 
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'Fhere could not be two intervals, and had the 
ridges been of equal breadth, the interval would 
have been nearly four feet eight inches. But as 
the blunder is lb j;L in, every one mull obferve it 
to be fo. I am, Sir, 

Your mail: humble fervant, 

I.aJc.u, J. ANSTRUTHLR. 

H'tutpole-Jlree!, Murib 17, 17S9. 

*tbe folic,zvi;;* Fxfierim-'nts -zvcrc ::z uk in 1787. 

One acre, ilatule mealure, was drilled with white 
wheat, after the plough, lowing by hand the firft 
ft. row, and am Jar j.,!- ugh following and covering 
iheSerdj and the*feed 1 .*.nan lowed the third furrow 
1: 1 • lirft, lb ti .the -ows were at 18 inches. 
Tins lie id was dull..! beans the former crop, and 
drill- j rhe fame manner. 

T • vnr.it was drilled upon one ploughings 
up r' 1was Town 1 bird.el and $-5the of a gallon. 
The produce was 27 buihels and 3 pecks. 

The ears upon four yards were counted. One 
yard produced $2 ears, one 87, one 98, and one 88. 
The average is 88 ears per yard. 

Vol. V. U 


Three 
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Three acres and three roods were Town next to 
it broadcaft with the lame wheat. 

B. P. G. B. P. a. 

Upon this was Town 10 3 1 which is per acre 3 o 1 
The produce was 30 2 0$ per acre. 

Again-: 

The lame meafure of one acre was drilled with 
red wheat, in the fame manner after the plough, 

B. P. 

The feed fown upon it was 1 1 per acre. 

The produce was - 27 c ditto. 


Four acres next to it were fown broadcaft with 
the fame wheat. 

B. P. G. 

The feed fown was ,2 2 o; per acre. 

The produce was 24 2 o ditto. 

•• » 

Recapitulation. 

White Wheat drilled Broadcaft. 



B. 

P. 

G. 

B. 

P. 

G. 

Produce 

27 

•3 

0 

30 

2. 

of 

DeduiSt feed 

1 

0 

0$ 

Deduct feed 3 

0 

G 


26 

2 

if 

27 

1 

i» 


Broad 

Drilled 


Comparison. 


27 1 if? o 
26 2 1 -5 j o 


o 8 7 ) 

, 1 7 i after one. 
o 26 A $ 


o 2 ij Broadcaft fuperior. 

Thefe 



Thefe crops were twice horfe-hoed betv ten die 
rows with a plough. 


Red Wheat drilled. 



Broadcnjl. 

]’!. 

P. 

G. 

n p. o. 

Produce - 2 7 

0 

0 

24 2 0 

Seed - - 1 

1 

0 

Seed 2 2 c* 

25 

3 

0 

21 3 ij 


Drilled - 
lJroudcaft 


Comparison. 

•’ ° 1 " Z after one. 

3 i’S ~ i 


3 3 o.: Drilled fuperior. 


The next field to this was only feparated by a 
hedge, and of equal quality. It was in wheat 
drilled, and planted the lad year. As the foimer 
ridges of the drilled were of unequal breadth, and 
that on which the tranfplanted grew was veiy hard, 
it was all crofs-ploughed, harrowed, and ridged 
anew. The half acre for horfe-hoeing was ridged 
into twenty ridges four feet eight inches, and two 
half ridges, in place of feventeen Lit year. This 
the ploughman did very accurately. 

The other half acre was made in ridges twelve 
feet broad, which nude each the fifteenth of an 
acre. Upon this haif acre was drilled (the 28th 

U 2 of 
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of OAober) two pecks and a half of red wheat; it 
was five times horfe-hoed, and twice hand-hoed’ in 
the partitions. The produce was ten bulhels and 
two pecks, which is at the rate of twenty-one 
bulhels per acre. From which deduA the feed, 
a pecks I gallon, there will remain 20 bulhels, 1 
peck, and 1 gallon, which is 16 ,V after one. 

The half acre horfe-hoed was hoed with a Ro¬ 
therham plough. 

In the rows of this were fevcral empty fpaccs 
of above one foot, and it was much hurt by the 
birds, having a hedge on one lide, and a hedge at 
one end of the ridges. And as the ridges were 
drilled where the furrows were lad year, by this 
there was only a fingle row on each fide of the 
field upon the half ridges. This fingle row pro¬ 
duced but few ears, as it was horfe-hoed only on 
one fide, and molt of thefe ears were delhoyed 
by birds. 


The ears in a yard of four double rows were 
counted at different places of the field, two at the 
top, and two at the bottom of the field i In all, 
eight fingle rows. 


1 vard 
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Ears. Ears. 

i yard produced sc;.; 5 yards produced 1/0 

1 sc j 6 - - - - 119 

3 - - - - i‘J 7 - - - - 128 

4 - - - - 8; 8--- - 116 

Ave; rye 11 3 cars. 

Theft- ears we:e much larger than the ears of 
ike equally diftant »ov.s. 

To fee the proportion of tire produce between 
thefe and the equally diPant rows. As the latter 
ate at 18 incl.es, and the breadth, of an acre is 
2-2 yaids, this makes 44 tows in brtadtii, which, 
cxclufve of Iter.J ridges, (fuppofe 6 yards for the 
two) makes 9416 yards chilled. 

t.: • 

In the drilled and horfe-hced with two rows upon 
4 feet o inch ridges. As there are fourteen in the 
breadth of an acre, or 28 rows, and 220 yards in 
length of an acre, exclufive.of head ridges, of 6 
yards for the two, making 168, there remain to be 
chilled 5992 yards j which are 3424 yards of rows 
lefs than the equally diftant, or above one-third, 
or as 3 6-ioths to 6 4-ioths. 

The equally diftant rows produced 25 bufhels 
and 3 pecks. And the horfe-hoed produced 20 
U 3 bufhels, 
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bufliels, i peck, and i gallon, which is 5 bufhels, 
1 peck, and 1 gallon, lei's than the equally diftant, or 
nearly one-fifth lefs: but the proportion of yards 
was one-thhd. If the produce of the horfe-hoed 
had been the fame as the equally diftant rows, in 
proportion to the meafure, it ihould have been 
16 bufhels 1 peck; but as it produced 20 bufhels, 
1 peck, and 1 gallon, this is 4 bufhels and 1 gallon 
more than the lame length of the equally diftant 
rows, or one-fourth more, notwithftanding the two 
fingle rows were almoft totally deftroyed. 

•t 

And the 25 bufhels 3 pecks, the equally diftant 
rows produced, at 60 pounds per bufnel, multi¬ 
plied by ounces and divided by the yards of the 
rows, will be 2 ounces 7-icths per yard of fingle 
rows. 

*• 

By the fame calculation, the horfe-hoed pro¬ 
ducing 20 bufhels, 1 jpeck, and 1 gallon, will be 
3 ounces 3- ioths per yard, or 6 ounces 6-ioths per 
double row. 

By counting the ears per yard, it is alfo fhewn 
there were more cars per yard. As the equally 
diftant rows produced only 88 ears per yard, but 
113 in the Tullian, the average ounces of the 
horfe-hoed is 3 3-ioths. 


But 
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But from the number of ears counted per yard, 
being 113, if we allow 40 grains per ear, and boo 
per ounce, (allowing tliem frnall) the yard of Angle 
rows would produce 5 ounces 6-ioths, or at the 
rate of 35 bufhels per acre, were the field all 
equally good. 

Nov. ift. Two ridges, or i-Sth of an acre, was 
planted with wheat from feed fown in the garden 
the 15 th of July; each plant was at nine inches 
diflance every way. The produce was 3 bulhels, 
2 pecks, and 1 gallon, which is at the rate of 29 
bulhels per acre. 

Nov. 2d. One ridge the fame breadth, the 16th 

of an acre, was dibbled with wheat at nine inches 

• 

diftnnce every way, and the grains dropped by hand, 
indifferent quantities, from 3 grains per hole to 15. 
The produce was z bufhel, 2 pecks, and half a 
gallon, or at the rate of 26 bufliels per acre. 

Nov. 3d. One ridge, the 16th of an acre, was 
drilled by hand ; the furrows were made by hand 
with an hoe, at 12 inches diftance, and the feed was 
covered with a rake. The feed fown was the 
fourth of a peck, or half a gallon, and at the rate of 
1 bufhel per acre. The produce w'as 1 bufhel, 3 
pecks, and at the rate of 28 bufliels per acre, or 
a8 after one. 


March 
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March t2th. One ridge, the 16th of an acre, 
was planted with plants from the garden, the lame 
as were tranfphnted on the other two ridges on the 
lit of November, and aifo at nine inches didance 
every way. The produce was one brand, i pecks, 
or at the rate of 24 buihcL per acre. 

All the others were reaped the 8th and 9th of 
September 17875 but thofe tranfplaiucd on the 
x 2th of March were not tit to cut until the 2d of 
October. 

All thefe were frequently hand-hoed anti cleaned 
in the rows. 


Abstract. 

» 


Produce. Part of Bujhch 
B.P/Li. an acre, perfuse. 


Two ridges, Sill of ail acre, tranfj'lanU-d | 
Nov. 1 ft, . J 

[ 3 

1 * 

2 

I 

i- 8 th 

29 

One ditto, dii.blcd with pain Nov. 2d, 

I 

3 

1 

I-ldt!l 

26 

One ditto, drilled l>y Juno Teed gallon) 

I 

3 

0 

I-l6tli 

28 

One ditto, traninhnttd March 12 th, 

I 

2 

0 

i-i 6 th 

St 


Thefe fmail experiments might have produced 
more, if they had been executed by thofe accuf- 
tomed to that culture, and more accurately hoed j 
but as they were executed by common ploughmen, 
nbt accuftomed to drilling, or accuracy in hoeing, 
(as was the cafe laft year in forming the ridges, by 

making 
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making fevenreen in (lead of twenty-one ) lr cannot 
be expected to be well executed. Bur thefc expe¬ 
riments, done by thofe men, fhew the iyfiem in 
a fairer view', and prove what may be done by 
any farmer to more advantage, by his attending to 
the execution. 

I have made experiments of drilling for a great 
many years, and have never found any difficulty in 
getting it executed with tolerable accuracy by com¬ 
mon ploughmen, either in marking out the ridges 
at fir It fhaight, and of the proper breadth, or in 
drilling or horfe-hoeing. 


Art; cl:: XXVI. 


On the Water///'>•«and of Fhx t 

addrefed to Sir yden Miller, Bat. a Vice- 
Frcjident of {bis Society. 


[by John Gray, Efq.] 


Dear Sir, 


T HE inclofed is the paper I mentioned to you 
lad year, and which, fw ;n my ncglefl, was 
afterwards omitted to be communicated to you. 

The 
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The refk&ions contained in it occurred to me fe- 
veral years ago, from obferving, when I was laft in 
Scotland, what appeared to me great mifmanage- 
ment in the watering of flax. Mr. Curtis, two 
years ago, afleed my leave to publifh them in his 
Flora Lcndl.enfis , article Flax; but as that elegant 
and expenflve work is noc in every perfon’s hands, 
I laft year got them inferred in the Gentleman’s 
Magazine for June, and in the Public Advertifer ; 
in confequence of which, experiments were made 
in Ireland and in Scotland, with fuccefs, according 
to the reports. However, if tire improvement pro- 
pofed be a really eflential one, which a variety of 
experiments can alone evince, the reflections w ill 
bear being decks repetit<t } and on that account I 
propofe publifhing them again this year, and have 
fent you this copy to be communicated, if you think 
proper, to the Bath Agricultural Society. 

I have the honour to be. 

Dear Sir, 

Your moft obedient, 

and moft humble fervant, 

JOHN GRAY. 

To Sir John Miller , hart. 


ExtraSl 
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Extract from one of the Dublin News- Papers, 
for Augujl 1787. 

ft It is conje%ired, and with a gn at dr» ee of 
plaufibikty, th it flax t ught be inflantuueou. pre¬ 
pared fur the purpu/e of Ikutching, and a,: is 
time and labour of <fv* prefer* procefs fr.ved .<y 
immerfing it in boiln inftead >f co'd v.ater. So 
far as fpecd.uion may oe allowed, and ai an. ogy 
with the effects of cold and 'boning water will -old 
good, there is every reaion .'o ;Lr.k the expt iment 
would be crowned with fuctefs. On a fmalier 
fcaie we have the authority ut a gentleman to aifert, 
that the abovt m be has been prac’b !'cu with fuc- 
cefs. One of his underten "s had occafion to 
bring fomc yarn to market, bat had no flat pre¬ 
pared, and but ohe day intervened with the mar¬ 
ket: flte pulled fomj green flax, and merely for 
experiment boiled it in a large iron pot for fome 
time, when it fo fully anfwered her expectation, 
that ihe was enabled to put the flax through all its 
operations, and bring it to market next day in yarn. 
S'en ejl trep, fen double. 

tc I have not yet received the particulars of the 
experiment in Scotland; but Sir John Sinclair, to 
whom I fent a copy of my refledtiuns, tells me that 
a clergyman of Caithnefs of his acquaintance tried 

the 
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the new method fuccefsfully, and gave him fome 
f; ■ prepared by that method, which lie put into the 
hands of Mr. Arbuthnot, fl-orctary to the truflees 
for lifheries and manufactures at Edinburgh.” 

Reflexions relative io the IFaterir.g rf Flax ly a 1leva 
Method, fo as to fa or ten labour, p-obubly too add to 
tbf Jircttgth of the Hex, and fee it a ranch pure 
colour, which would render the cferalien if bleach¬ 
ing fafer and lefs tedious. 

Though the following reflections have for their 
object an improvement in the very elTcntial article 
of watering of flax, yet I muft ad vt. tile my reader, 
that they are only theory, and mull depend entirely 
for their truth and julliflcation. upon future .ex¬ 
periments to be fkiltully and judicioufly made. 
Should repeated trials prove the advantage of the 
new method propofed, we may venture to affirm, 
that it would be an 'improvement that would in- 
creafe the national income in the agricultural branch 
many thoufand pounds annually j would add greatly 
to the perfection of the linen manufacture; and 
over and above, would fupprefs a very dilagreeable 
nuifance, which the prefent method of watering flax 
occafions during fome part of the fummer in every 
flax- growing country. 


The 
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The intention of watering flax is, in my opinion, 
to make the boon more brittle or friable, and by 
foaking to dillolve that gluey kind of fap that 
makes the bark of plants and trees adhere in a 
fmall degree to the woody part. The l^ark of flax 
is called the harle ; and when feparated from the 
ufelefs woody part the boon, this harle itfeif is called 
flax. To theft this feparation cafily, the practice 
has long prevailed of foaking the flax in water, to 
a certain degree of fermentation, and afterwards 
drying it. For this foaking fame prefer rivulets 
that have a fmall current, and others Aagnant 
water in ponds and lakes. In both methods the 
water acts as in ail other cafes of infufion and ma¬ 
ceration ; after two or three weeks it extracts a meat 

• ° 

many juices of a very ftrong quality, which in ponds 
giv# the water an‘inky tinge, and onenfive fmellj 
and in rivulets mix ii^the Ilream, and kill tire fiih. 
Nay, if this maceration be ttK> long continued, the 
extracted and fermented fap will comp’-eatiy lull 
the flax itfeif. For if, in head of two or tinee weeks, 
the new flax were to lie foaking in the water four or 
five months, I prefume it would be good for no¬ 
thing but to be thrown upon the. dunghill; both 
harle and boon would in that time be compicatly 
rotted; yet the harle or flax, when entirely freed 
from this fap, and manufactured into linen, or into 
ropes, might lay many months under water without 

being 
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Jbeing much damaged; as linen, it may be-wafted 
and fteeped in fcalding water twenty times without 
lofing much of its ftrength; and as paper, it ac¬ 
quires a kind of incorruptibility. 

It appears then eflfential to the right management 
of new flax, to get rid of this pernicious vegetative 
fap, and to macerate the boon; but from the com¬ 
plaints made againft both the methods of watering 
now in ufe, there is reafon to think that there is 
ftill great room for improvement in that article. 
In rivulets, the vegetative fap, as it is diflolved, is 
carried off by the current, to the deftru&ion of the 
fifh. This prevents the flax from being ftained; 
but the operation is tedious, and I have been told, 
often not compleat, from the uncertainty of knowing 
when it is juft enough, and not too much, or per¬ 
haps'from negleft. In ponds, the inky tinge of the 
water often ferves as a kind of dye to the flax, 
which imbibes it fo ftrongly, that double the labour 
in bleaching will hardly bring the linen/nade of 
fuch flax to an equality in whitenefs with linen 
made of flax untinged. This feems to be equally 
unwife, as though we were to dye cotton black firft, 
in order to whiten it afterwards. Thcfe ponds be- 
fides become a great nuifance to the neighbourhood; 
the impregnated water is often of fuch a pernicious 
quality, that cattle, however thirfty, will not drink 

of 
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of it; and the effluvia of it may perhaps be nearly 
as infcftious as it is offenfive. If this effluvia be 
really attended with any contagious effects in our 
cold climates, a thing worth the enquiring into, 
how much more pernicious muff: its effects have 
been in the hot climate of Egypt, a country early 
noted for its great cultivation of flax. 

I have often thought that the procefs of watering 
might be greatly improved and fhortened by plun¬ 
ging the new flax, after it is rippled, into fcalding 
water, which, in regard to extracting the vegeta¬ 
tive lap, would do in five minutes more than cold 
water would do in a fortnight; or perhaps more 
than cold water could do at all, in refpeCl to the 
clearing the plant of that fap. Rough almonds, 
when thrown into fcalding water, are blanched in 

t * . 

an inftant; but perhaps a fortnight’s macerating 
thofe almonds in cold water would not make them 
part fo eafily with their fkins, which are the fame 
to them, as the harle is to the flax. W ere tea- 
leaves to be infufed in cold water a fortnight, per¬ 
haps the tea produced by that infufion would not 
be fo good to the tatfe, nor lb ftrongly tinged to 
the eye, as what is effected by fcalding water in 
five minutes. By the fame analogy, I think flax, 
or any fmall twig, would be made to part with its 
bark much eafier and quicker by being dipped in 

boiling 
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boiling water, thair by being fteeped in cold wateft 
—This reflection opens a door for a great variety 
of new experiments in regard to flax. I would 
therefore recommend to gentlemen cultivators and 
farmers, to jr.ake repeated trials upon this new fyf- 
tem, which would Poon alcertain, whether it ought 
to be adopted in pi aCtice or ^ejected. One thing, 
I think, we may he certain of, that if the Egyp¬ 
tians watered their fiixin our common manner, 
they undoubtedly watered it in very warm water , 
from the great heat of their climate, which would 
probably make them negleCt to thir.k of water 
heated by any other means than that of the fun. 
A good general practice can only be eftablilhed 
upon repeated tr ials. Though one experiment may 
fail, another with a little variation may fucceed j 
and the importance of the objeCl defined to be ob¬ 
tained will juflify a good degree of perfeverance in 
the proOcution of the means. In this view, as the 
Chinefe thread is laidj to be very ftrong, it would 
be worth while to be acquainted with the pra&ice 
of that diftant nation, in regard to the rearing and 
manufacturing of flax, as well as with the methods 
uled by the Flemings and the Dutch. 

Boiling water, perhaps, might at once clear the 
new flax from many impurities, which, when not re¬ 
moved till it be fpun into yarn, are then removed 

with 
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with difficulty, and with lofs of fubftance fo the 
yarn. Why fhould not the longitudinal fibres ojf 
the flax, before they are fpun into yarn, be made 
not only as fine, but as clean as pofiible? Upon 
the new fyftem propofed, the aft of bleaching 
would begin immediately after the ripling of the 
flax j and a little done then might, perhaps, fave 
much of what is generally done after the fpinning 
and weaving. To fpin dirty flax with a view of 
cleaning it afterwards, appears to be the fame 
impropriety as though we were to referve part of 
the dreffing given to leather till after it is made 
into a glove. 

Should the plunging the flax into the boiling 
water not fuflice to make the boon brittle enough, 
as f am inclined fo think it would not, then the 
common watering rgight be added; but ‘in that 
cafe, probably, half the time ufually given to this 
Watering would fuflice, and the flax might then be 
laid in clear rivulets without any apprehenfion of 
its infefting the water and poifoning the fifo, or of 
being difcoloured itfelf j for the boiling water into 
which it had been previoufly put, would have ex- 
trafted all the poifonous vegetative fap, which I 
prefume is what chiefly difcolours the flax, and 
kills the filh. 

Vol. V. 


X 


On 
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Oh the fuppofition that the ufe of boiling water 
in tiie preparation of flax may be found to be ad¬ 
vantageous and profitable, I can recollect at j re- 
feat but one objection againft its being generally 
adopted. Every flax-grower, it may be fa id, could 
not be expected to have conveniences for boiling 
water fufficient for the purpolef the confumption 
of water would be great; and fume additional ex¬ 
pence would be incurred. In anfwer to this 1 fhall 
only obferve, that I prefume any additional ex¬ 
pence would be more than reimbursed by the better 
marketable price of the flax; for othuwife any 
new improvement, if it will not quit coft, muft be 
dropped, wete it even the fearching after gold. 
In a large cauldion a great deal of flax might be 
dipped in the fame wate d the confumption per¬ 
haps would not be more tnan a quart to each fheaf; 
even a large houlhold pot would be capable of con¬ 
taining one ftiepf after another; and I believe the 
whole objection would be obviated, were the prac¬ 
tice to prevail with us as in Flanders and Holland, 
that the flax-grower and the flax-da fler fhould be 
two diftinft profeffions. 

1 fhall conclude with recommending to thofe 
who are inclined to make experiments, not to be 
difeouraged by the failure of one or two trials. 
Pci hap& the flax, inftead of being juft plunged into 

the 
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the fcalding water* oiight to bekept in it five mi¬ 
nutes* perhaps A quarter of. an hour, perhaps a whole 
hour. Should five minutes, or a quarter of an 
hour, or an hour, not be fufficient to make the 
boon and harle eafily feparate,it might perhaps be 
found expedient to boil the flax for more than an 
hour, and fuch boiling when in this ft ate might in 
' return fave feveral hours boiling in the article of 
bleaching. It is not, I think, at all probable, that 
the boiling of the flax with the boon in it would 
prejudice the harle j for in the eourfe of its future 
exiftence it is made to be expofed twenty or forty 
times to this boiling trial f and if not detrimental 
in the one cafe, it is to be prefumed it would not 
be detrimental in the other. Perhaps after the 
boiling, it would 1 proj. 'o pile up the flax in 
one heap for a whole da , 01 half a day, to occafion 
fome fermentation^ 1- perhaps immediately after 
the boiling »r might 'b^* proper to waih it with cold 
water. T ! "* treat object w' • the flax is pulled, 
is to the har'.t from the boon widi as little lofe 

anc .age as pofliblej and if this be accbmplifhed 

in a more compleat manner than ufual, confiderable 
labour and expence will be faved in the future ma¬ 
nufacturing of the flax. On. this account, 1 think, 
much more would be gained than loft, were the 
two or three laft inches of the roots of the ftems to 

X 2 be 
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be ch&pped tr dipped off previous to the flax 
being either watered or boiled. When the flax is 
watered, care fhould be taken not to fpread it out 
to dry, when there is a hazard of its being expofed 
in its wet ftatc to froft. 


Article XXVII. 

On Mangel-Wurzel. 

[By the Rev. Mr. Bromwich, to the Secretary.] 
Sir,, 

T'\FSIROUS to try the fuccefs of the Mangel 
VVurzel in our climate, and whether, with us, 
it might merit thofe high •encomiums it has met 
with abroad, l was induced to mal^e the following 
experiment to afeertain its value. If you think the 
obfervations I have been hitherto able to make will 
be of the leaft utility in promoting the cultivation of 
fo beneficial a plant, I* fliall be happy in having 
communicated them to you. 

I am. Sir, 

Your moll obedient humble fervant, 
BRYAN J’ANSON BROMWICH. 
Cliff-Houfe, near Bridgnorth, Dae. i, 1788. 

Obfervations 
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Observations an tht Cultivation tf tbs Mpngel Wurith 

In the beginning of laft April I prepared about 
a quarter of an acre of light ground, by forking it 
over, it having been left exceedingly foul and im- 
poverifhed by a former tenant. 1 mention this, as 
it will, toge ther with the dry feafon, in fome mea- 
fure account for the fmallnefs of the roots; the 
large ft not having exceeded pounds in weight. 

As foon as tire land was cleaned, as well as lb 
early a feafon would admit of, I divided it into two 
equal parts; one half to be fet with young plants 
fiom a feed bed, and the other part with feeds at 
half a yard diftance from each other, in order to af- 
certain the bell: of thefe two methods of planting. 
The laft I find is much to be preferred, as the plants 
that were never tranfplanted, though late fown, 
foon outgrew the others that were. 

March toth, the firft feeds were Town In the 
feed-bed, and tranfplanted into the field the icth 
of May following; the roots having attained tne 
thicknefs of a goofc quill. 

April 15th, one half of the ground in the field 
was (own with feeds, being dropped at hair a yard 
d: (lance fiom each other, rhe fame in which they 
Were to remain, ai.d put about an inch deep into 
X 3 the 
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the foil. Every' feed commonly produces' nriore 
than one plant, fomedmes three or four, To that it 
is n"cedary to draw up the fmalleft, about ten days 
after they appear above the ground, when. Town in 
this manner.^ 

May 26th, the firft crop of leaves was gathered, 
being then at their full growth, and more than a 
foot long, many nejj^iiring eighteen inches. A 
frefh crop of leaves was conftantly coliefted after¬ 
wards, every ten days or a fortnight, during the 
fununer and autumn, until fro ft s fomewhat re¬ 
tarded their vegetation. The luft crop of leaves is 
not yet gathered. 

The land, being very full of weeds and couch 
grafs, was obliged to be hoed three times during the 
dimmer, notwithstanding the amazing luxuriancy 
of the plants, which covered all the ground; this 
ibulnefs of the ground, together with the drynefs of 
the firft part of the feafbn, prevented the roots from 
gaining their ufual magnitude; none of mine having 
exceeded fix pounds in weight. 


The fijft attempt, in difpofing of the leaves, 
was to offer them to fotne milch cows, which fed 
upon them with gieat av’dity, and even preferred 
them to clover, or any tiling clfe that could he 

given 
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given them. Young calves were alfo very fond of 
the leaves, and would hardly touch any other food 
after they had eaten of them, except milk. Pigs, 
I believe, prefer them to any other vegetable that 
they are commonly fed with, and feed fafter with 
them than with potatoes. I do not find that horfcs 
are fond either of the leaf or root; after repeated 
trials they will fometimes eat a few leaves, but foon 
leave them for other food. - 

1 have chiefly appropriated my crop of leaves to 
the feeding of pigs; and perhaps the following ac¬ 
count of the a&ual profits I have made, will place 
the utility of this plant in a more obvious point of 
view, than by any other mode in which 1 could 
polfibly exprefs myfelf,* 

Two cows were fed four weeks entirely with 

angel-wurzel leaves, and two calves eight weeks. 

Sept. 18th, Sold four pigs at il. each, fed en¬ 
tirely with the leaves from the time they were eight 
weeks old. 

Nov. 16th, Sold four pigs for 5I. 5s. fed with the 
leaves from the time they were weaned. 

Befides the above, upwards of twenty pigs, of 
all fizes, have been conftantiy fed with thefe leaves, 

hues 
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Iince the 26th or May till the prefent time. More* 
over, in a quarter of an acre of ground, there are 
about 240c plants; the.average, therefore, at 41b. 
per root, makes 9600 pounds weight of root for 
winter proviilon. 

CALCULATION. 

Debtor. £. J. d. 

To forking the land - - - o 14 o 

To hoeing - - * - - 040 

To gathering the leaves - - - 100 

To coft of 8 pigs, at 8s. each • • 340 

;-s 2 o 

Creditor. £. s. d. 

By keep of 2 cows four weeks, at is. each 080 
By ditto, 2 calves 8 weeks, at 6d. each « 0 8 0 

By fak of 4 pigs - - - - 40® 

By ditto of ditto - - - 550 

By 20 pigs, kept 28 weeks, at 4d, each 968 

By 96001b. of roots for ftore, at 6d. per 7 

toolb. . - - - 5280 

21 15 8 

5 2 o 

Profit £.16 13 8 

I hope the rates of feeding the different kinds of 
ftock will at leaft be deemed fufficiently low; they 
are much too low for thefe parts. 


However 
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However confiderable the profit from the above 
calculation may appear, I am very certain the pro¬ 
duce of the roots will be far above what J have 
expreffed: I am convinced that the mot will fatten 
any animal, that will eat it, much quicker than the 
root of the potatoej but which I have efti mated far 
below the value of that root by weight. If there¬ 
fore the produce of the crop, fo poor as mine, 
where the average would hardly admit of four 
pounds per rootj the advantage of a good one, 
where they run from ten to twenty pounds weight, 
muft be far fuperior to any other vegetable I have 
the leaft idea of. 

I am happy to find that this plant, as the bene¬ 
volent D oft or Lettfom foggefts, may prove parti¬ 
cularly ufeful to poor people j for, befides the ad¬ 
vantage arifing from it, for culinary purpofes, a 
very fmall bit of land will enable them to keep a 
cow, or at lead a pig all the fummer, which now 
few can do without being at more expence than 
the animal profits them. 



Article 
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Article XXVIII. 

Further Experiments on Mangel JFurzel. 

(By the Same.] 

Cdjf-lleufe, near Bridgnorth, 
Sir, May 25, 1789. 

A S, from my former remarks on the culture 
and produce of the Mangel Wurzei, you 
wilhed to be informed of my fuccefs in regard to 
the roots; I have to mention, that they remained 
in the ground fo late as the i6th of December, 
when one part was taken up, am! after having the 
leaves cut off, the roots were piled up in a building, 
and covered with draw, to prefcrve the in from tire 
froft. A part was left in the ground, in order to 
fee if they would endure the feverity of our winters 
equally with the turnip ; but its the froil was f> very 
intenfe, fubfequent to the i6th> it was impoaible to 
ffeertain that point, as both equally peri died. 

The greater part of the roots, when cut in pieces, 
was given to milch cows 5 and the butter at that 
time was edeemed equal to the bed, when pro¬ 
duced from grafs. From this trifling experiment 
I could eafily perceive two advantage 1 this root has 
over the turnip; it feeds cuttle ntucu quicker, and 

communicates 
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communicates no offenfive tafte to the milk. Th« 
remainder of the roots were given to pigs; two 
were entirely fatted by them, and weighed about 
a6olb. each when killed.' 

l have this year lowed more, and fhould any 
thing occur in regard to the culture and manage¬ 
ment worth mentioning, 1 (hall be happy to com¬ 
municate it. 

I am. Sir, your obedient fervant, 

BRYAN J’ANSON BROMWICH. 


fgT The feverity of the froft in the winter of 17S8 was 
uncommonly great, and therefore it cannot be furprizing 
that, the roots of tlys luxuriant vegetable fhould ptrilh in 
common with the turnip; but from other accounts which 
we have received, we may conceive a hope that the Mangel 
Wurzd, in a dry and healthy foil, is capable of refilling the 
influence of common degrees of froft, and that though the 
accounts of its excellence, as food for cattle in general, are 
not numerous, it will yet be found valuable for that pur- 
pofe in many fituations. We efteem ourfelves much obliged 
to Mr. Bromwich for his account of experiments concluded 
with lo much care and prccifion: and if the plant in ques¬ 
tion fhall be found but half as profitable in general for feed- 
ing pigs, as it appears to have been to him, it will ultimately 
gank among crops of coufeqi. ence to the farmer.] 


ARTlCiji 
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Article XXIX. 

An Account of an Experiment made in the Year 
1788 > hi raifng of the Mangel-Wurzel. 

[By .James Bernard, cfq; of Crowcombc.] 

TN the beginning of the year 1788, Dr. Lertfbm, 
*■“ through the intervention of a friend, gave me 
67 feeds of the Mangel-Wurzel, which I fowed in 
the hot-bed the latter end of March 1788, as.d 
they all came up in about eight or nine days. On 
the 14th of May fixty fix of the plants were trans¬ 
planted into a common bed in my kitchen gatden: 
the bed was 23 feet long and 5 feet wide, the plants 
were placed about 17 inches apart every way from 
each other, the outer plants being placed near the 
edge of the bed. On the 13th or 14th of June, in 
the midft of that remarkably dry and hot weather, 
they were all well hoed anti cleared of all weeds; 
the plants grew vigoroufly, and upon the firft rain 
Ihot out their leaves'-fo (hong as entirely to cover 
the ground, and prevented any weeds from grow¬ 
ing afterwards. 

In the beginning of Auguft I took up one of the 
plants of about 3,1b. weight, by way of tafte and 
trial, and had the leaves and root boiled. The 
tafte of the leaves was lo much like fpinach I 
, . could 
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could fcafcely have known it from'that vegetable; 
the root had a fweet and rather earthy tafte, forne- 
whit like the beet, but not fo earthy; it was word 
like a turnip boiled with fugar, and was far front 
being a pleafant food to my palate, though cer¬ 
tainly very eatable. From its fweetnefs I fhould 
fuppofe a ficcharine juice might be produced, from 
whence by diftillation a fpirit might be extradted, 
and pofTibly fuperior to what has been drr.wn from 
potatoes. 

The plants were afterwards fuffered to remain 
till the iSi;h of November 1788, when the remain¬ 
ing fixty-five plants were taken up, in order to be 
carefully putafide to be replanted again next fpring 
for feed. I had them weighed, the leaves by 
themfelves and the roots by rhemfelves, and the 

weight of the whole crop was as follows: 

\ 

Pounds. 

The leaves and tops of the 65 plants weighed - 202 
The roots weighed ----- 3405 

Total weight 542$ 

The comer plant, which had more fpace to extend 
its roots and branches in, was fo large that I was 
induced to weigh it by itfelf, and I found the 
leaves weighed - - - - 6| 

The root - » - - 154 

Total - 22 
This 
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This circumftance convinces me that I planted 
them too near each other, otherwife my crop would 
have been much larger* but as it is, furely it is 
ijo inconfiderable produce from fo fmall a piece 

of ground. 

1 

Whether this plant will be a pleafant and nutri¬ 
tive food for cattle I cannot at prefent fay, having 
yet made no fair trial of it. I gave fome of the 
leaves of it to my cows, but they declined eating 
it* it was hardly a fair trial, as the cows were juft 
brought home to be milked, out of a very fine rich 
meadow, where there was plenty of grafs and very 
fweet herbage, and their bellies were full. The 
pigs ate it voracioufly. 

On the 19th of January 1789, I weighed the 
roots again, and then they weighed only 2^'Slb. 
having loft 42! lb. fince they, were taken out of the 
ground; but this lufs of weight is not fo very ex¬ 
traordinary, when we confider the juicinefs and 
fucculency of the roots when taken up, and the 
dry and frofly weather we have had ever fince, and 
that they were kept in a dry chamber, covered with 
ftraw to preferve them from the inclemency of the 
weather. They were apparently much drier, but 
were found and in good prefervation, and no ways 
injured by the froft. 


Ialfo 
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1 alfo planted one other plant (the fixty-feventh) 
by itfelf in the garden, by way of trial how it would 
fiand the winter; I left it entirely uncovered and 
unprotected from all the fevere weather we have 
lardy experienced, and I do not find that, in fpite 
of the fevered trial it can well be fuppdfed ever to 
have in this country, it is the lead hurt, the main 
Hi: ot and crown of the plan: look vigorous and 
healthy: many of the leaves, indeed, are dropped 
down, but not much more than fpinach or other 
common greens are. What this plant weighs I 
cannot tell, it having never been taken up, but in 
appearance it Items to be almod as big as the 
larged of the plants that grew in the bed. 


Article XXX. 

’On Bees. 

fin a Letter to the Society.] 

Gentlemen, , 

OME time fince, feeing your advertifement of 
propofed premiums for encouraging the im¬ 
provement of bees, a few hints from an old expe¬ 
rimenter on thefe ufeful infcCts may, perhaps, con¬ 
tribute to the furtherance of your laudable defign. 

Premiums 
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Premiums for the greateft number of flocks 
feem very liable to caufe impolkions. I know the 
London Society fuffered fuch. It is very ealy for 
defighing peffons to piirchafe or procure the loan 
of (locks,'from adiftance, and therewith to augment 
their own apiaries, previous to the time of infpec- 
tiofi} nor will it often happen, that the figners of 
their certificates will trouble themfelves to make 
the neceflary inveftigation. Be that as it may, the 
excitement will influence but few candidates, and 
not produce fuch a general emulation among the 
apiarian farmers, &c. as might be wifhed. Befide, 
England is not defective in the production of 
fwarms: Our flocks in general emit too many, 
which make a great {hew in. number, but yield a 
very inadequate proportion of honey and wax, or 
of flocks fit to ftand through the winter and fprirfg. 
It is certain we have more farina to nourifh the 
broods, than honey to feed them when bred: con- 
fequently there are but few apiaries but what may 
be overcharged. At this place eight flocks is the 
mofl we can keep with propriety. At Chefhunt in 
Hertfoidfhire, (my late refidence) 12 or 14 were the 
utmoft. If none but firft good fwarms were pre- 
ferved, and the calls or after-fwarms returned back 
to the flocks, the increafe of honey would be many 
fold greater than in the ufual practice of the pca- 

fantry. 
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ftn try. Aft incor£ora*ed Hock will gather more 
honey than three or few fingle ones, fer reafons 
obvious to inteffigent apiators. 

Hives of bees of half a bufhel meafure, intended 
to Hand, ought at haft to weigh twenty pounds; 
larger hives in proportion. Nor ought they to be 
above two years old. Probably, if the number of 
flocks in one perfon’s poUtflion in January or Fe¬ 
bruary were to intitle to the premium, a deception 
might be more difficult. 

To take the honey without deflroying the bees, 
cannot be done by any of the prefent methods, 
without trouble, and other inflruments than are yet 
publickly known or in ufe among the commonality i 
confequently the jpeafantry (from whom we muft 
loolc for a general mcreafe) have neither attempted* 
nor will attempt a change, where an additional ex¬ 
pence is certain* agaioft an uncertain advantage: a 
few perfons of higher flat ion may make a point of 
pride or intereft in benefiting by the premium, 
whilfl the generality will ftilTremain ignorant and 
incapable. It is with concern 1 fee numbers of 
fober, honeft, and induflrious cottagers, with fa¬ 
milies, to whom a flock of bees would be a little 
eflate, but who out of their fmall pittance of wages 
(as here 4s. a week) can never fparc enough td 
Voi.. V. Y purchafe 
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purchafe fo defirable a refource. A prefent of a 
ftock to perjons of /tub tbaraffers, under injunctions 
of managing them agreeably to the beft known 
methods, might often prove very ferviceable, greatly 
tend to the increafe of the article, and would be a 
fpecies of benevolence and patriotifm worthy of 
opulent individuals and publick focieties. 

• - •- ' 

It is much to be lamented as a national lofs, that 
great part of the prime fwarms are fuffered to 
efcape, from an erroneous opinion about figns and 
hours of fwarmingj whereas nothing lefs than a 
conftant watching, from feven to four, can prevent 
this lofs} but which the peafantry will not comply 
with. Fpr unlefs we can find a more fafe, eafy, 
cheap, and effe&ual method of fwarming bees ar¬ 
tificially, the old practice will prevail. I have 
been experimenting on bees near thirty years, but 
cannot fully accompli ifeeie grand points, the 
fuperior genius of thefe diminutive artizans baffle 
the moft laboured fcheotes of an old veteran. 
However, as they frill continue my principal 
amufement, I (hall perfevere until I accomplilh my 
defign, or the imbecilities of advanced age render 
me incapable. . 

A few years Gnce Earl Marchmont honoured me 
with a prefent of the celebrated Schtrach'% Treatife 

•/' V. * 

. y ■ 


on 
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on Bees, whichproduced fo much altercation among 
the naturalKls, amL apiarian lacieties in Germany. 
I have likewiie been favoured by T. Dillcs, efq; and 
Lord Torrington, with the principal Memoirs on 
Bees of the Bruxelles Academy, rom tbefe 
I hoped to have drawn great advantage} but after 
feveral years reiterated experiments thereon, to the 
deftrudion of many bees, 1 find them futile, and 
without cnejingle rejult confonSnt to, or in favour o£ 
their hew dodrines. They may amufe the curious, 
but are of no advantage to publick pradice. 

As honey is difagreeabie, nay hurtful to many 
conftitutions, perhaps it might be worth a trial to 
procure fome honey to be refilled is'ftigar. Me- 
lafii-s are the grofs oily parts of fugar, and being 
extnaded therefrom, it is rendered more wholefome 
and palatable; if therefore an experiment were made 
on honey, by a fui table ^oc^fl, if might probably 
improve both its dietetic and medicinal qualities, 
adapting it more to general ufd 

I am. Gentlemen, 

Your moft Humble fervanr, 

Near Pembroke, JOHN KEYS. 

June 1788. 

Y 2 Artk&B 
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Aktocls XXXI, 

Qn Bees. 

' [[By the Soane, to die Secretary.] 

Sir, 

TN confequcnce of your favourable reception, and 
polite anfwer, to the letter I ventured to addrefs 
to the Society laft year, I am led to offer the an¬ 
nexed Caution , to be inferred in the next volume of 
the Society's papers, if deemed worthy of fuch dif- 
tindion. That it will be conducive to the general 
benefit of bee-keepers, I am fully and pudically 
perfuaded, and I fubmit to the confederation of the 
Society, the previous ftfeps of caufing it to be in- 
ferted, under their fandion, in the country news¬ 
papers. If the Bath Society fhall incline to give 
my fentiments their fhodifin/it wifi give a weight 
and dignity to the fubjed, far fuperior to the influ¬ 
ence of an obfcure individual, whole recommenda¬ 
tion would be but flightly regarded. 

The beft time to nfcrt fuch an advertifement, 
will be about the middle of March* as then the bees 
begin to work brifldy, and thereby the notice of 
rheir owners would be engaged. 


The 
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The loft of the prime fwarrns, which is fo com¬ 
mon, is in my opinion of gre&trr confequence in the 
culture of bees, than even that impolitic pra&ice of 
fuflfocation, which I have latety found reafon to dunk 
not lo very detrimental .to the {niblick <intt!reft, as 
has been imagined. 

If the Society lhould adopt any of my hints, I lhall 
be thankful for a line of communication, or from 
any member, or experimenter in the apiarian art. 

From a treatife which I mentioned in my former 
letter, Scbirach m the Qneen Bet,* I hoped to have 
derived much information, as Teeming to promife 
the moft dfential fervice ; unhappily I have been 
totally difappointed. He* affirms, that aH the work¬ 
ing bees of a hive, are females in difguifej and that 
every one of thcfe bees, in an early ftate of their 
exigence, was capable of becoming a queen: from 
a knowledge of which, fwarms may artificially be 
obtained from the early months of fpring, and in 
any fucceeding month, even to November. His 
experiments have been very numerous; and to ob¬ 
viate every doubt and obje&ion, he performed the 
operation upon one, and the Jam flock, every four 
days, for at leaft fifty or fusty times; all which pro- 

* Pallor of Klein-Bautzen, in Upper-Lufetia, and Secretary to a 
Society of Naturalills thcic. 

^3 


duced 



I 3& 1 

duced young queens, from mere fragments of the 
combs, &c. Set. This hOvel and wonderful doc¬ 
trine excited no little contention and counter-expe¬ 
rimenting among tiafbralifts on the continent, with¬ 
out being* decided wen by the great Bonnet. For 
eight years have I alfb, with great attention and 
minutenefs, endeavoured to fucceed, by Sihiracbian 
rules; but in the many effays and variations, I never 
once found fuch a refult as Schirach deferibes. He 
aJJertSy (which is indeed the grand proof) that the 
frattice of this art has already extended itfelf 
through Upper Lufatia, the Palatinate, Bohemia, 
Bavaria, Silefia, arid feverai other parts of Ger¬ 
many, and even of Poland. And yet, furpiizing 
as it may feem, in Britain we have made no fuch 
firnilar improvement! at leaft, that has come under 
my notice. 

I would not ceafe purfulng the experiment, were 
I ceitain of the above fad, and that thereby a 
larger quantity of honey and wax has been obtained 
than by the ufual methods before pra&ifed in thofe 
countries: for a greater number of Hocks only w ill 
not be conclufive. ' ft Is the real profit, and not the 
fhew, that we look for. 

My humble requeft, therefore, to the Society is, 
that if they have formed, or can form a corie- 

fpondence 
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fpondence in thoftt parts, to obtain a fatisfa&ory 
inveftigation of the above points, and will commu¬ 
nicate them to me, it wiiybe efteemcd as high a fa¬ 
vour, and gratefully acknowledged; and, I hope, 
be converted to the publick benefit. 

1 am, Sir, 

Your very humble fervant, 

JOHN KEYS. 

Near Pembroke, Feb . 6 , 1790. 


A Caution to the Owners of Beet . 

It is a prevailing and general opinion, that bees 
never /warm without jjrft, fhewing fome previous 
figns or tokens; fmd that they feldom fwarm until 
about the middle of the day. Thole who keep 
bees in the duplicate* manner, by fetting one hive or 
box over another, are milled by the writers on bees 
to believe, that by fuch kind of contrivance, they 
are prevented from fwarming at all. Both which 
opinions are afluredly ill-founded. I take upon me 
to aflert, that one third of the prime or firjl /warms 
e/cape unperceivedj and that, generally, without the 
lead; indication of their defign. 

The feafbrts and hours of fwarming are alfo 
touch miftaken: they fometimes fwarm in March, 

frequently 
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frequently in April, and from fevcn in die morning 
till four in the evening; many rife fo early and fo 
late. Nor will a transfi^jit viewing of them now 
and dien ftfficej one minote ihail prefent no ap¬ 
pearance of fwarming, aadin the eex* they fh all 
fuddenly iflue, and fly quite away. Thofe that are 
duplicated are equallyss prone as thofe in Angle 
ftraw hives; for mU wiH equally ptnfue great Na¬ 
ture’s law, to/warm. Without* therefore, a bee- 
herd, or perfon appointed for cot$ant watching, not 
cafually, but without fotermiflion, from feven till 
four, the proprietor will have his expectations, in a 
great meafure, difappointed. A child or aged per¬ 
fon may be hired for she purpofe, at the eafy charge 
of 2d. or 3d. a day, wherejiy, if only one fwarm be 
preferved, it .will prove an adequate compenfation 
for the ex,pence; befides being fore of loflpg none 
of the reft, and the preventings great deal of anxi¬ 
ety, and often a very fruklefe trouble to thofe who 
keep four ftocks, or more. 

From many years affiduous obfervation, and 
numberlefs experiments, I may fafely ftake my 
credit upon the truth of ttiyaflehions. 

Feb. 6 , 1790. JOHN KEYS. 


Articlb 
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Article XXXII. 

On Cyder-Wine t made from the Juice of Apples , 
taken from the Prtfs and boiled\ according to 
Recipe of Dr. Ruft>. 

[By Robert SrsrewSyicfq; to the Secretary.} 


Antford near Caflle-Cary, 
Sir, Aug. n, 1789. 

T 7 ITITH the greateft readinefs I comply with 
* ^ the requeft of your Committee, and lhaH 
fend, next Saturday, a two-gallon calk of Cyder- 
Wine, drawn from a hogfhead I had made under 
my own infpe&ion, as a trial of the liquor recom¬ 
mended in the Bath Chronicle. I am fbrry to ob- 
ferve the directions there* given were too fcanty, as 
vgry little more was (aid, than that two hogfheads 
of cyder from the prefs fhould be boiled down to 
one, and kept till fit for ufe, and that in three or 
four years, according to Doftor Rufh’s opinion, it 
would become a pkafant liquor, not unlike Rhenifh. 
The boiling the juice of the apple I conceived 
could not be all that was neceflary to make a vinous 
liquid—fermentation rauft fbmehow be procured, 
and obfervation and experience muft dereimine 
how far that fermentation fhould be carried. I am 


certain there is yet much to learn in that particular, 
and upon that principally the goodnefs of the liquor 

muft 
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muft depend. A«T have vt?ry little doubt, fhould 
the analyfis intended oorrefpoftd with the few expe¬ 
riments I havfc madei' but » very wholefome and 
palatable liquor* approaching to wine, may be ob¬ 
tained from die apple*. I&bmk it to the confide- 
ration of your Society how far it may be necefiary 
to offer a fmall honorary premium, or a pecuniary 
reward, for the greatcft number of experiments to 
afeertain the beft manner of making this wine, and 
for the beft wine prodix^d to a Committee, in a 
given time* The extraordinary confumption of fpi- 
rituous liquors, every friend to mankind muft la¬ 
ment} and it is a melancholy obfervation, that the 
increafe of the national revenue is purchafed at the 
cxpence of the health of fo great a part of the com¬ 
munity. This evil* 1 am afraid, can never be to¬ 
tally removed} but I conceive it may be melio¬ 
rated by the introduction of other cheap and more 
healthful liquor* at leaft it may be expected the 
middling clafs of people, and thofe capable of re¬ 
flection, may be thereby induced to rclinquifh the 
ufe of flow, yet certain poifon. 

It may not he unntcefiary to mention, that in 
the making I took particular caie as to the dean- 
nefs of the copper the apple-juice was -boiled in, 
and which I had immediately from the prefs.—As 
foon as this juice was reduced to fomewhat lefs 

than 
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than one hogftiead, "the liquor was immediately ’ 
taken out of tht copper. Mid cooled in wooden 
coolers. When it retained that degree of heat 
only, in which beer is tifually worked, fuch a quan¬ 
tity of yeaft was put m^s I imagined would biing 
on a tolerably bri(k fermentation—it fermented 
pretty ftrongly during the night following, and the 
next morning a thick yeafty froth covered the top 
of the mafh-tub in which it was put—the fermen¬ 
tation fubfided towards the evening, and, if I re¬ 
coiled, was rather in a negative ftate the whole day. 
I think, had the fermentation continued longer, I 
fhould have made a more wine-like liquor, that 
would not have retained lb much of the baked apple- 
pie tafte, which you will.perceive it has, and which 
it will require fome years keeping (if it will bear it) 

to get rid of. 

« 

This year, if I’have apples fufficient, I lhall 
make fome frelh jrials, and (hall endeavour at a 
more pcrfed fermentation!—Should I have any 
fuccefs, or imagine any thing I may then have 
done can be ferviceable to others, I fhall do my- 
felf the pleafurt to communicate to your Society all 

the information I am capable of giving. 

» 

I am. Sir, your moft obedient fervant. 


ROBERT STEVENS. 
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[For the laudable endeavours «f Mr. Stevens to afccrtaut 
the important point which had excited his attention, and 
for his polite manner of addrdffing the Bath Society, the 
thanks of a General Meeting were voted to him.—Several 
Members of the Society were requested to take famples of 
the liquor font—make «xpennMntc upon it, and report their 
opinion of its wholefomenefs—as alfo on the Nature and 
Effefls of Cyder, as commonly made and ufed.—The fol¬ 
lowing paper being prefc ntte d to the Society, in confequence, 
by Dr. Antbtnj Fftbtrgiit, is here adertNL] 


AkTtCt* XXXIII. 

Experiments and Obfervations on Cyder-Wine , 
with Remarks on Fruit Liquors , and Hints 
for their Improvement 1 

t 

[By A. Fothbxgill, M.D. F.R.S. Bath.] 

Vinwn tot VencficHs phtewe cogkur { 

Bt miramur »o«wm cflc. 

Plin. lib. 14. 

1 

TJURSUANT to the Society's requeft, I have 
^ examined the cyder-wine prepared after the 
method communicated by Or. Ruih, as pra&ifed 
in America, viz. by evaporating in a brewing copper 
the frelh apple-juice till half of it be confumed. 
The remainder is then immediately conveyed into a 
wooden cooler, and afterwards is put into a proper 

calk. 
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calk, with an addition «f yeaft, and fermented in 
the ordinary way. The procefs is evidently bor¬ 
rowed from what has long been pra&ifed on the re¬ 
cent juke of the grape, under the term of vi* out, 
or boiled wine, not only in Italy, bur.alfb in the 
iilands of the Archipelagjo, from time immemorial. 

It has lately become an object of imitation in 
the cyder countries, and particularly in the Weft of 
England, where it is reported many hundred hogf- 
heads of this wine have already been made j and 
as it is faid to betray no fign of an impregnation 
of copper by the ufual chemical tefts, it is confi- 
dered as perfectly whokfome, and is accordingly 
drunk without apprehension by the common people* 
others, however, fufpe£t its innocence. It there¬ 
fore becomes an'object of no imall moment to de¬ 
termine, in fo doubtful a matter, whether the liquor 
acquires any noxious quality from the copper in 
which it is boiled, or not. 

The wine lent for my examination was of a red 
colour, fbmewhat turbid, and of a fwcetifh empy- 
reumatic tafte, refembling that of a roafted pippin 
—properties by no means deftrable in a vinous li¬ 
quor, but which doubtlefs may be conGjderably 
meliorated by keeping to a proper age. 


EXPE- 
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EXPERIMENTS. 

Exp. I. VOLATIlE AlCalh Into a fmall glafs 
of cyder-wine weft dropped fifteen drops of volatile 
fpirit of faJ ammoniac.'—A flight precipitation en- 
fued, the liquor became darker coloured, and on 
{landing, a thick cloud of a grcenijh caft fettled on 
the furface. The volatile alcali, whether mild or 
cauftic t exhibited the fame appearance. 

Exp. a. Phlogisticated . Alcalt. The like 
proportion of the phlogifticated alcali gave a more 
vifible green tinge to the liquor, and on (landing 
produced a variegated film on the furface, reflecting 
the prifmatic colours, fimilar to what is obferved in 
chalybeate waters expofed to the air. At the bot¬ 
tom were fome particles of a brown caft. 

« i 

Exp. 3. Solution of Orpimbnt. This liquor 
which is prepared by chemifts ‘under the term of 
Liquor vim probatorius, or wine tefi , when dropped 
into the cyder-wine, occafioned a flight cloudinefs, 
followed by a precipitation of brownijh particles. 

Exp. 4. A frefh portion of cyder-wine being 
diluted 'with three timesits quantity of fair water, 
was afterwards tried with the above-mentioned li¬ 
quors, and then exhibited the different phoenomena 
mors diftindlly. 


Exp. 5. 
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Exp. A bottle of my own cyder, lent me from 
a friend in Devonlhire as genuine, was now fub- 
je#ed to the above chemical lefts, that the refult 
might be compared. It however underwent no 
material change, except froun the phlogifticated al- 
cali, which gave a faint greenifti tinge, but no vi- 
fible precipitation. 

Exp. 6. Polished Iron. A knife-blade being 
immerfed a few hours in a glafs of cyder-wine, 
when dried exhibited a blackijh brown mark, irjter- 
fperfed with lhades of a copper colour. The wine 
at the fame time afiumed a darker hue, from a 
flight impregnation of the iron. 

Exp. 7. Solution of j Vitriol of Copper —be¬ 
ing dropped on the polifhed part of the blade, when 
dried gave a fimilar mark, but of a brighter brown. 

Exp. 8. Residuum. A pint of cyder-wine being 
evaporated in a tin vefiel to a thick extra#, was 
next placed in a crucible, and, with an addition of 
tallow, was calcined to a black powder. This re~ 
ftduum was examined, and as no metallic particles 
appeared, a pint of fpring water was poured upon 
it, and after it had ftood all night to fubftde, it was 
decanted into three feparatc glafles. 


Into 



Into the fir# was dropped fame wlatUe alcali-, 
into the ieeond pbhpfiicated alkali-, and into the 
third the “wine tefi. 

Slight marks, of precipitation were barely per¬ 
ceptible in ‘all the glafles, but the dark turbid ap¬ 
pearance of the mixture concealed the changes of 
colour, as it did in fome meafure in two of the 
preceding experiments, fo as to render the refult 
rather equivocal) though they were repeated more 
than once. 

Being curious to know whether the fame phoeno- 
mena would ftrike other obfervers in a fimilar wav, 
I fcnt a bottle of the cyder-wine to my ingenious 
friend Dr. JobnJione of Worcefter, for his examina¬ 
tion. His fon foon after favoured me with the 
following letter, containing the refult of his expe¬ 
riments, which I have the fatisfa&ion to find agree 
very nearly with my own. 

“ Sir, Worcejler* Sept. 23. 

* £ I am defired by my father to acquaint you 
with the refult of fome experiments which I have 
made on the cyder-wine. By them it appears to 
be torjlderably impregnated with copper. 

** I have the honour to be. Sir, 

“ Your obedient humble fervant. 


" JOHN JOHNSTONE.” 
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Experiments. 

" i. A fteel pin put into the cyder-wine became 
of a brown colour, which left on the tongue the 
naufeous aftringent tafte of copper 3 at the fame time 
the wine became of a darker colour, from lome 
portion of iron difiblved in it. 

“ 2. Sal volatile mixed with the cyder-wine 
made it of a dark turbid colour; it occafioned in 
white-wine a kind of cloud fimilar to that fome- 
times obferved in urine. 

** j. Phlogifticated alkali precipitated a dark 
brown cloud very copiouflyj it had no effect on 
common white-wine; a clear proof of the prefence 
of copper in the cyder-wine. 

4. A fteel pin put into cyder-wine in which a 
precipitation had been made by fal volatile, was 
not at all incrufted, nor was its colour in the leaft 
changed, though it remained in the wine more 
than twelve hours.” 

Thus far my correfpondent. 

OBSERVATIONS. 

Though a Angle grain of copper diflolved in 
upwards of twenty gallons of clear water may bf 

Vol. V. Z dete&ed 
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dete&ed by a vifible blue tinge appearing on the 
addition of a few drops of volatile alcali, yet this is 
by no means the cale in turbid high-colouied 
liquors, which intercept the rays of light , and often 
occafion a confiderable deception in the appearances. 
Hence the neceflity of diluting fuch liquors in va¬ 
rying the experiments. In no inftance did the blue 
tinge appear wirh the alcalies, even after the wine 
was diluted, and yet its ablence does not prove the 
liquor to be abioluteiy free from an impregnation 
of copper. For I afterwards found that it required 
from three to five drops of a folution of vitriol of 
copper to give a vifible blue tinge to a glafs of the 
liquor. The alcalies gave a greenilh tinge to the 
wine; and copper, in form of verdegris, afiumes 
indifferently a green or blue colour, according to 
circumffances. * 

t 

If the mark on polifhed iron was darker than 
that which is produced by vitriol of copper, it was 
evidently owing to a' fmall portion of the iron dif- 
lolved at the fame time, and which always imparts 
a llackijh tinge to polilhed metals. 

If the liquor was fire from any metallick impreg¬ 
nation, why did it yield a precipitation?-*- a varie- 
gfited film? -—a brown fediment? And why did it 
. afford 
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afford fadf a ffriking contraft, when compared witR 
genuine cyder, or white-wine? 

When the metallick principle was precipitated by 
an alcali, the wine no longer gave the brown coppery 
tinge to the fteel pin, and that for an obvious reafon. 
Copper unites with an alcali rather than with iron. 

On the whole, if we may rely on the above expe¬ 
riments, does not the general relult afford a ftrong 
prelumption, if not a proof, that the cyder-wine 
contains a minute impregnation of copper ? Not fo 
confiderable , nor yet fb very palpable, (it is to be 
hoped) as my ingenious correfpondent feems to 
imagine, but yet fufficient to put the publick on 
their guard concerning*a liquor that comes in fo 
very ‘ quejlionab}e a jhape.’ 

It is a curious chemical fad:, if it be really true, 
that acid liquors, while kept boiling in copper vef- 
fels, acquire little or no impregnation from the metal, 
but prefently begin to ad upon it when left to 
ftand in the cold. Can this be owing to the agita¬ 
tion occafioned by boiling, or the expulfion of the 
aerial acid ? Atmofpherick air powerfully corrodes 
copper, probably through the intervention of the 
aerial, or rather nitrous acid, for both are now ac¬ 
knowledged to be prefent in the atmofphere. But 
Z 2 die 
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the latter is doubtlefs a much ftronger menflruum 
of copper than the former. 

In the prefent proeefs, the liquor is properly di¬ 
rected to be pafl"ed into a wooden cooler, as foon as 
the boiling »is completed. But as all acids, and 
even common water, acquire an impregnation, and 
vnpleafant tafte, from {landing in copper vcfTcls in 
the cold, why may not the acid juice of apples aft 
in fome degree on the copper before the boiling 
commences? Add to this, that brewing coppers, 
without far more care and attention than is gene¬ 
rally bellowed on them in keeping them clean, are 
extremely apt to contract verdegris, (a rank poifon) 
as appears from the blue or green ftreaks very vi- 
fible when thefe veflels are minutely examined. 
Should the unfermented juice be thought incapable 
of aCling on the copper, either in a cold or boiling 
Hate, yet no one will venture t,o deny its power of 
walking off, or difiolving verdegris already formed 
on the internal furface of the veffel. Suppofe only 
one-eighth part of a grain of verdegris to be con¬ 
tained in a bottle of this wine, a quantity that 
may elude the ordinary tells, (for reafons already 
affigned) and that a bottle fhould be drunk daily 
by a perfon without producing any violent fymp- 
tom, or internal uneafinefs, yec what perfon in his 
fenfes would knowingly chufe to hazard the expe¬ 
riment 
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riment of determining how long he could continue 
even this quantity of a flow poilbn in his daily be¬ 
verage, with impunity? And yet it is to be feared 
the experiment is but too often unthinkingly made, 
not only with cyder-wine, but alio with many of 
the foreign wines prepared by a fimilar procefe. 
For the grape juice, when evaporated in a copper 
veflel, under the denomination of vino coito, or 
boiled wine, cannot but acquire an equal, if not yet 
ftronger impregnation of t£e metal than the juice 
of apples, feeing that verdegris itfelf is manufac¬ 
tured merely by the application of the acid hufks 
of grapes to plates of copper. 

Independent of the danger of any metallick im¬ 
pregnation, it may be juftly queftioned how far the 
procefs of preparing boiled wines is necefiary, or 
reconcileable to reafon, or oeconomy. 

The evaporation of the muft by long boiling not 
only occafions an unneceflary wafte of both liquor 
and fuel, but alfo diflipates certain ejfential princi¬ 
ples, without which the liquor can never undergo a 
complete fermentation, and without a complete fer¬ 
mentation there can be no perfect wine. Hence 
the boiled wines are generally crude, heavy and 
flat, liable to produce indigeftion, flatulency, and 
diarrhoea. If the evaporation be performed hafti'ey, 

Z 3 the 
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the liquor contracts a burnt empyreumatick fade, 
as in the prefent inftance ■, if /lowly, the greater is 
the danger of a metallick impregnation. For the 
procefs may be prefumed to be generally performed 
in a veffel of brafs, or copper, as few families pof- 
fefs any other that is diffidently capacious. Nor 
can a vefifel of caft-iron, though perfectly fafe, be 
properly recommended for this purpofe, as it would 
probably communicate a chalybeate tafte, and dark 
colour to the liquor. At all events brafs and copper 
veflels ought to be entirely banilhed from this and 
every other culinary procefs. The mifchievous 
confequences refulting from metallick poifons, and 
particularly of lead and copper, are, I am convinced, 
more numerous and extenfive than’is commonly 
imagined. The evil has long been loudly com¬ 
plained of, and yet the people of this country con¬ 
tinue to facrifice thejr health, a,ud lives, to the mod 
unpardonable negligence and fupinene.fs, even 
when the remedy is at hand. But I lhall referve 
my dridtures on this fubjedt for a future paper. 

Remarks on Cyder and Perry. 

Before I conclude, it may not be improper to 
add a few obfervations on the prefent date of fruit 
liquors in our cyder counties, the improvement of 
which is an objedt of great importance to the pub- 

lick, 
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Jick, but particularly fo to the inhabitants of thofe 
diftri&s where thele liquors conftitute their common 
beverage. Cyder and perry, when genuine, .and in 
high perfe&ioij, are excellent vinous liquors, and ar« 
certainly far more wholefome than many others 
which at prefent are in much higher eftimation. 

When the muft is prepared from the choiceft 
fruit, and undergoes the exaft degree of vinous fer¬ 
mentation requifite to its perfection, the acid and 
the fweet are fo admirably blended with the aqueous, 
oily, and fpirituous principles, and the whole 
imbued with the grateful flavour of the rinds, and 
the agreeable aromatick bitter of the kernels, it 
aflumes a new character; grows lively, fparkling, 
and exhilarating; and when compleatly mellowed 
by time, the liquor becomes at once highly de¬ 
licious to the palate,, and congenial to the confti- 
tution. Superior in every refpeCt to moft other 
Engliill wines, anc| perhaps not inferior to many of 
the belt foreign wines. 

Such I can venture to affirm would it be pro¬ 
nounced by all competent judges, were it not for 
the popular prejudice annexed to it as a cheap, 
home-brewed liquor, and confequently within the 
reach of the vulgar. To compare fuch a liquor 

with 
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with the foreign fiery, fophifticated mixtures, often 
imported under the name of wines, would be to 
degrade it j for it certainly furpafies them in fla¬ 
vour and pleafantnefs, as much as it excels them in 
wholefomeaefs and cheapnefs. But rarely do we 
meet with perry or cyder of this fuperior quality. 
For what is generally fold by dealers and inn¬ 
keepers is a poor, meagre, vapid liquor, prone to 
the acetous fermentation, and of courfe very inju¬ 
rious to the conttitution. Is it not very mortifying, 
after the experience of fo many centuries, that the 
art of preparing thefe ancient Britifh liquors lhould 
ftill be fo imperfectly underftood as yet to feem to 
be in its very infancy;—that throughout the prin¬ 
cipal cyder diftri&s, the practice fhould ftill reft on 
the rnoft vague, indeterminate principles, and that 
the excellence of the liquor fhould depend rather 
on a lucky random hit, than on. good management? 
Yet fuch appears to be really the cafe even among 
the moft experienced cyder-makers of Hereford- 
ftiirc and Gloucefterfhire! 

Mr. Marfhall, that nice obferver of rural affairs, 
in his late Tour through thofe counties* (exprefsly 
undertaken for the purpofe of inquiry on this 
fubjed) informs us, that fcarcely two of thefe pro- 
fefiional artifts are agreed as to the management 

* Mari!u!i’s Rursl Ciconomy of GIouccileriLire, ii. jo8 & fcq. 
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of fome of the moft efifential parts of the proccfi. 
That palpable errors are committed as to the time 
and manner of gathering the fruit—in laying it up 
—in negle&ing to feparate the unfound—and to 
grind properly the rinds and kernels, &c. That 
the method of conducting the vinous fermentation, 
the moft critical part of the operation, and which 
ftamps the future value of the liquor, is by no 
means afeertained. While fome promote the fer¬ 
mentation in a fpacious open vat, others repreis it 
by inclofing the liquor in a hogfhead, or ftxive to 
prevent it altogether. That no determinate point 
of temperature is regarded, and that the ufe of the 
thermometer is unknown, or negle&ed.—That they 
are as little confident as to the time of racking ofli 
and whether this ought to be done only once, or 
five or fix times repeated. And that for fining 
down the liquor, many have recourfe to that odious 
article, bullock’s blood, when the intention might 
be much better anfwered by whites of eggs, or 
ifinglafs. And finally, that the capricious tafte of 
particular cuftomers is generally confulted, rather 
than the real excellence of the fruit wine, and con- 
lequently that a very imperfect liquor is often 
vended, which tends to reduce the price, to dif- 
grace the vender, and to bring the ule of cyder and 
perry into difrepute. 


The 
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I 

The art of making vinous liquors is a curious 
chemical procefs, and its fuccefs chiefly depends on 
a dexterous management of the vinous fermentation, 
befides a clofe attention to fundry minute circum- 
ftances, the theory of which is perhaps not yet 
fully underftood by the ablell chemifts. Can we 
longer wonder then that fo many errors fhould be 
committtd by illiterate cyder-makers, totally un- 
verfed in the firft principles of the chemical art? 
Some few indeed, more enlightened than their 
brethren, and lefs bigoted to their own opinions, by 
dint of obfervation, ftrike out improvements, and 
produce, every now and then, a liquor of fuperior 
quality, though perhaps far Ihort of excellence; yet 
ilill fufficient to ihew what might pofiibly be ac- 
complifhed by a feries of new experiments con¬ 
ducted on philofophical principles. 

This might lead to fucceflive improvements, till 
at length our Englifh fruit liquors might be carried 
to a pitch of perfection hitherto unknown, by which 
the demand, both at home and abroad, would foon 
be enlarged, the prices augmented according to 
the quality, the value of eftates increafed, and the 
health and profperity of thcfe counties proportion- 
ably advanced. 


This 
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This 4-night alfo help to point out a methou of 
corredUng the imperfections of thefe liquors; and 
of meliorating thofe of a weak, meagre quality, by 
fafer and more effectual means than are no .v prac- 
tifed: and though nothing can fully compenfate the 
defe£t of fun-fliine in maturing the facciiarine 
juices, in unfavourable feafons, yet probably fuch 
liquor might, without the dangerous and expenfive 
method of boiling in a copper veffcl, admit of con- 
fiderable improvement by the addition of barm or 
other fuitable ferment, as yet unknown in the prac¬ 
tice of the cyder diftriets; or perhaps rather by a 
portion of rich muft, or fome wholefome fweet, as 
honey, fugar-candy, or even •melaffes, added in due 
proportion, previous to the fermentation.* 

Now, lhould this Society intcreft themfelves in 
the prefent inquiry, in which this and the adjacent 
counties are materially concerned, might it not be 
advifeable to offer a fuitable premium to ftimulate 
the cyder-makers to undertake fuch a courle of 
experiments asmay feein proper towards the im- 

* Since the above was written, J learn from a .recent publication, 
that the Germans are known to meliorate tlieir thin harih wines by an 
addition of concentrated Mull, not hy evaporation, but by /razing* 
By this Ample procefs they arc made to emulate good French wine*-* 
a pradliee worthy imitation, efpeeially in the Northern climates. 

Bee Hopson's Chemiftry. 

provement 
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provement of perry and cyder, and alio for correct¬ 
ing, or meliorating thefe liquors when prepared 
from an unripe or inferior fruit ? 

It is greatly to be regretted that the capital old 
fruits, which railed the fame of the liquors of this 
country, are now chiefly loft, or fo far on the de¬ 
cline, as to be deemed irrecoverable. 

Mr. Marlhall, in his late furvey of the orchards 
in HerefoFdlhire, aflfures us that the redftreak is 
given up: the celebrated Jltre apple is going off; 
and the fquajh pear, which has probably furnilhed 
this country with more Champaign than was ever 
imported into it, can no longer be got to flourish; 
the ftocks canker and decay. 

In Yorklhire leveral fine old fruits, which were 
productive within his own recollection, are loft: 
the ftocks cankered, and the trees barren. 

< 

The famous Hagloe crab, which yields a cyder 
that for richnefs, flavour, and price on the fpot, 
furpafies perhaps every other fruit liquor, having 
been valued at fixty guineas the hoglhead, is con¬ 
fined to a fmall diftriCt near Rofs in Herefordlhire. 


* Rural Oeconomy of Gloccfterfliire, Herefordlhire, See. 
vol. ii. page *53. 


and 



349 1 

and will probably in a few years be extinft. Is it 
not furprizing that the cultivation of fuch excel¬ 
lent varieties of fruit-trees fhould be thus limited 
to a few particular counties, and fo much negleded 
even in thefe; when probably, by due attention to 
foil, afpett, and other leading circumftances, they 
might be fuccefsfully raifed, and propagated in 
almoft any quarter of the kingdom ? 

That fruit liquors, when of a good quality, and 
drunk with moderation, afford an uncommonly 
wholefome and cheap beverage, is allowed on all 
hands, and confirmed by long experience. 

Nor can any arguments againft its utility be fairly 
drawn from its abufe, or from the evils that necef- 
farily enfue from the enormous quantities of bad 
cyder confumed by day-labourers. 

a 

In the vale of Glocefter, fays Mr. Marfhall, fix 
quarts a day is the common allowance} fometimes 
nine or ten quarts; or an unlimited quantity! In a 
plentiful fruit year cyder is of very little value: men 
and mafters are equally adepts in the art of drink¬ 
ing } and the tales that are told of them appear fo 
incredible, it is to be hoped they are not ftridtly 
true. Drinking a gallon-bottle-full at a draught, 
is faid (on good authority) to be no uncommon 

feat: 
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{gat*.—a mere wanton trick that will nor bear t 
be bragged of. But to drain a two-gallon bottl 
without taking it from the lips, as did a certain Ja 
bourer, is fpoken of as an exploit worthy an inha 
birant of the Vale of GJouccfter .'—Another nun o 
the Vale, however, undertook for a trifling wagti 
co drink twenty pints of cyder, one intent (hatch 1 
after another. He got down nineteen, (an the flory 
is gravely told) hue thefe rilling the calk to the 
bung, the twentieth could not of courfe get admit¬ 
tance: fo that a Sevein-man’s ftomach holds ex¬ 
actly two gallons three pints!—But the quantity 
drunk in this extemporaneous way by the men is tri¬ 
fling, compared with that which their mailers will 
fwallow at a fitting. "our well-feafoned yeomen 
(well known in die 'ale) having raifed rheir cou¬ 
rage with the neftarious juice of'the apple, refoi/ed 
to have a frelh hoglhead tapped; then fetting foot 
to foot, they entirely emptied it at one fitting \* 

Concerning the effects of fuch extravagant feats 
performed by thole rmd topers, our author is filent; 
but if fimilar den.iu.hes «.e frequently committed 
•with impunity (which feems fcarcely credible) they 
afford a ftriking example of the falubrity of cyder, 
perhaps not to be paralleled by any other vinous 
or fermented liquor. At all events fuch wanton 

• Oceonomy of Gloucefterlhire, vo'. i. p. J3* 
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excefles ought by every poflible means to be dif- 
couraged. But to the difgrace of our police, the 
law which inflifts penalties on drunkennefs, inftead 
of being (Vriftly executed, ' generally fuffered to 
remain a dead letter. Meanwhile, I fear it will be 
in vain to admonilh thefe thorough-paced foakers— 
or attempt to deter thofe brutes in human lhape 
from pudding the high road to ruin ! In vain lhall 
we drive to convince them that a habit of drinking 
learnt in youth, is not eafily abandoned in riper 
years, and that a continued abufe of even the moil 
innocent fermented liquor, will, in the long run, 
iufavi’:)' , :v> low, but fatal poifon! 


A LE XX A1 V }■ 

_* • 

Os vt "oifott of Lead, Kith Cautions to the Heads of 
/’• ’iviies concerning the various unfufpecled Means 
by which that isiftdious enemy may find Admiffion 
into t : -"c Human Body. 
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nro call forth latent abilities, and to promote a 
generous emulation amongft our hufband- 
rhen, manufacturers, and artizans, is the profeffed 
objeCt of the Bath Society, But while we thus 

endeavour 
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endeavour to 'enlighten the minds, and to kindle 
die zeal of the common people, ought we not to 
Inftruft them moreover in the neceffary means of 
preferving their health ? Without this, how Ihall, 
we enable them to encounter with alacrity their la¬ 
borious purfuits? Without health the daily talk 
cannot be performed. The plough and the team 
lie ufelefs—the bufy loom becomes filent—and all 
the ceconomical arts languilh! Till confined to the 
bed of ficknefs, this ufefuL^lafs of people are of all 
others the molt inattentive to their health. It is 
not till then that they begin to be truly fenfible of 
its value, and then with heartfelt fighs they deplore 
its abfence! Each rural fcene that lately delighted 
the fenfes, has on a fudden loft all its charms, and 
the gay face of nature is now beheld with an eye of 
indifference, or even dilguft. 

For what are fields, or flow’rs, or ftreams to me, 

Ah! taftelefs all, if not enjoy’d with Thee, 

O Health!- 

It is always much eafier to prevent difeafes than 
to cure them. Therefore to imprefs the common 
people with a due fenfe of the importance of their 
health, and to put them on their guard againft one 
of the mod frequent, though unfufpedted caufes of 
many of their chronick difeafes, is the bufinefs of 
this effay. 


The 
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The mifchiefs arifing from culinary poifons pre¬ 
lent a wide field for difcuffion ; but I lhall confine 
myfelf at this time, to the poifon of Lead. Is it not 
a moving IpeCtacle to fee poor induftrious tradef- 
men, particularly the manufacturers cf red and 
white lead, daily expofed to the noxious fumes of 
this pernicious metal ? Unhappy men, whofe hard 
lot it is to earn, by the lweat of their brow, a fcanty 
maintenance, breathing all the while a tainted air, 
and inhaling a flow poifon at every pore, in order 
to prolong a wretched exiftence ! Thefe furely have 
a peculiar claim to our compaffionate regards, and 
I fliould think myfelf happy if I could awaken the 
attention of this Society towards the alleviation of 
their fufierings. 

•The London Society have not been inattentive to 
this great object, as appears from their late pre¬ 
miums, particularly concerning a fubftitute for white 
lead, or a method of diverting it of its deleterious 
quality —an objeCt highly worthy your confidera- 
tion, as this noxious fubftance conliitutcs the bafis 
of all our common paint, the injurious effects of 
which are univerlally complained of. 

The extenfive ufe of lead in various forms, 
enables it to afiail all the avenues of life.-Some¬ 

times it attacks the human frame by an open 

Vol. V. A a affault. 
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aflault, but more frequently it makes inroads into 
the conftitution as a fecret unfufpedted enemy. 
Various caufes confpire to favour its introduction 
into the fyftem. The arts of chemiftry, of medi¬ 
cine, and even of cookery, have all fuccefiively lent 
their aidj infomuch that no perfon of whatever 
rank or ftation, fiom the prince to the peafant, can 
at all times pronounce himfelf perfectly fecure 
againft its filent depredations. Devoutly therefore, 
not ludicroufly, may we now exclaim with Sir John 
Falftaff, 

“ Heavens, keep lead out of us!” 

The jovial knight, like a bon-vivant of the pre- 
fent day, not dreaming of its admiffion into his 
body by any mode but one, viz. that of a leaden- 
lull, continued to quaff his fack in feeming fc- 
curity, while each draught probably contained a 
portion of the detefted metal - which he fo pioufly 
deprecated. For our anceftors in thofe days were 
no novices in the myftery of refining liquors with 
lead, though by no means fuch able adepts as their 
fuccelfors, who (to do them juftice) appear to have 
carried the art to its ne plus ultra. 

But to be ferious:—Though the above appre- 
henfions to fome may feem imaginary, or at leaft 
exaggerated, yet whoever attentively confiders the 
well-authenticated fadts adduced by Sir George 

Baker, 
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Baker, Dr. Percival, and other eminent authors, 
concerning this poifon, will loon be convinced that 
they are but too well founded, and confequently 
that thefe cautions are not altogether fuperfluous. 
Seldom do the common people err th. ough excefs 
of caution, but often through the want of it. Few 
of them indeed have leifure or inclination to trace 
this fubjedt through a variety of medical volumes, 
who neverthelefs perufe, with eagernefs, the Society’s 
papers, or other fhort efiays in which they confider 
themfelves to be materially interefted. The fol¬ 
lowing admonitions, therefore, are not addrefled to 
the medical faculty, but to the heads of families, 
whofe duty it is to watch over the health of thofe 
who are committed to their charge. 


GENERAL EFFECTS 

OF THF. 

POISON OF LEAD. 

Lead in every form is unfriendly to animal and 
vegetable life. The miners who dig the ore, the 
fmelters who reduce it to a metallic (late, manu- 
fadturers of white lead, painters, plumbers, in a 
word, all who are much expofed to its effluvia, 
bear teftimony to its pernicious effedts. Its fumes 
A a a are 
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are found no lefs deftru&ive to domeftick animals, 
fuch as dogs, cats, fowls, &c. nay, even vegetables 
in its neighbourhood foon lofe their verdure i 
nor can plants thrive in pots compofcd of this 
metal. It£ various preparations, as litharge, red 
and white lead, are all poifonous, and their activity 
is increafed by their union with acids. Lead un¬ 
fortunately being thus liable to be corroded, or 
even dififolved, by almoft every fpecies of acid, the 
dangerous confequcncvi are proportionably in¬ 
creafed. For it not only unites with the (Longer 
mineral acids, but alfo with thofe of the weaker 
vegetable kind, as that of wine, beer, cyder, vinegar, 
verjuice, &c. to which it imparts a manifeft fweet- 
nefs, forming a. fait termed fugar of lead. Hence 
the foundation of that mod: dangerous abtife of 
correcting acid wines and cyder with litharge, or 
othe <- ['reparations of this metal. Lead alfo unites 
with exp re Ted oils, and other unCluous bodies, as 
butter, ii;ct, lard, &c. 

« 

Hence in Holland it has been cuftomary to 
correct die more olfenfive exprefied oils, fo as to 
fubftitute them for oil of olives, or almonds, by 
impregnating them with lead.—Another horrible 
abufo, and which merits the mod exemplary pu- 
nilhment! Deliberately thus to adulterate the com¬ 
mon articles of life with a (low poifon, and wantonly 

to 
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to facrifice the lives of innocent perfons to unfeeling 
avarice, feems a refinement in villainy at which 
human nature revolts, and which could hardly be 
credited in a Chriflian country! The favage tribes 
of the moft barbarous nations, who attack their de¬ 
clared enemies with poifoned arrows, a. e never 
known to difcharge them at their unoffending 
neighbours and countrymen. 

To fuch an alarming pitch haJ the dangerous 
art of adulterating liquors with lead arrived in 
France, that at length it became needfary to make 
it a capital offence. I am unwilling to believe 
that any wan would prefume to practife this in¬ 
human fraud, were he fully apprized of the poifon - 
ous nature of the ingredient. That none of my 
readers may plead ignorance, I fliall briefly mention 
its principal effects. 

This metallick poifon then is powerfully ftyptick, 
and highly injurious to the nerves, hence it fup- 
prefles the natural intcflinal difeharges, producing 
obftinate cofi ivenefs, and a peculiar lpecies of colick 
terminating in palfy of the extremities, which ge¬ 
nerally deprives them of motion, w ithout deftroy ing 
their fenfation. Thefe fymptoms, being the genuine 
effefts of lead, feem to mark its fpecifick power, 
and to diftinguifh it from every other poifon. 

A a 3 
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are found no lefs deftru&ive to domeftick animals, 
fuch as dogs, cats, fowls, &c. nay, even vegetables 
in its neighbourhood foon lofe their verdure j 
nor can plants thrive in pots compofed of this 
metal. It^ various preparations, as litharge, red 
and white lead, are all poifonous, and their aftivity 
is increafed by their union with acids. Lead un¬ 
fortunately being thus liable to be corroded, or 
even diflfolved, by almoft eveiy fpecies of acid, the 
dangerous confequences are proportionally in¬ 
creafed. For it not only unites with the (Longer 
mineral acids, but alfo with thofe of the weaker 
vegetable kind, as that of wine, beer, cyder, vinegar, 
verjuice, &c. to which it imparts a manifeft fweet- 
ncfs, forming a fitlt termed fi'gar of lead. Hence 
the foundation of that moft dangerous abufe of 
correcting acid wines and cyder with litharge, or 
other preparations of this met;*]. Lead alfo unites 
with expreffed oil?, and other unfluous bodies, as 
butter, fuet, lard, fee. 

1 

ITence in Holland it has been cuftomary to 
correct the more often five expreffed oils, fo as to 
fubftitute them for oil of olives, or almonds, by 
impregnating them with lead.—Another horrible 
abufe, and which merits the moft exemplary pu- 
mfhment! Deliberately thus to adulterate the com¬ 
mon articles of life with a flow poifon, and wantonly 

to 
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to facrifice the lives of innocent perfons to unfeeling 
avarice, feems a refinement in villainy at which 
human nature revolts, and which could hardly be 
credited in a Chriftian country! The favage tribes 
of the moft barbarous nations, who attack their de¬ 
clared enemies with poifoncd arrows, are never 
known to difcharge them at their unoffending 
neighbours and countrymen. 

To fuch an alarming pitch had the dangerous 
art of adulterating liquors with lead arrived in 
France, that at length it became neceffary to make 
it a capital offence. I am unwilling to believe 
that any man would prefume to pra&ife this in¬ 
human fraud, were he fully apprized of the poifon- 
ous nature of the ingredient. That none of my 
readers may plead ignorance, I fhall briefly mention 
its principal effects. 

This metallick poifon then is powerfully ftyptick, 
and highly injurious to the nerves, hence it fup- 
preffes the natural inteflinal difeharges, producing 
obftinate cofiivenefs, and a peculiar fpecies of colick 
terminating in palfy of the extremities, which ge¬ 
nerally deprives them of motion, without deflroying 
their fenfation. Thefe fymptoms, being the genuine 
effe&s of lead, feem to mark its fpecifick power, 
and to diftinguifh it from every other poifon. 

A a 3 
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It moreover occafions a pale fallow countenance, 
contraction and wafting of the mufcles, numbnefs, 
tremors, languors, convulfions, epilepfy, and death. 
—T 1 efe fy u.ptoms vary according to the quantity 
of the poifon, the ftate of the body, the irritability 
of the fyftem, and other circumftances. Some¬ 
times, without producing fpafins or other violent 
fymptoms, it only occafions a flow lingering indif- 
pofition, which, however, lafts fome years, and at 
length generally eludes the power of medicine. This 
well accords with what has been tranfmitted to us 
concerning the flow poifons of the ancients, and 
feems to confirm the fufpicion that their bafis was no 
other than a fecret calx of lead.—May this fatal calx 
long reft in oblivion, and never more be revived! 


Various ways in which it is admitted into the Body. 

This poifon may be received into the body in 
diet, and in medicine. 

1. Diet. —Water, which conftitutes fo large a 
proportion of diet in every nation, is generally 
conveyed through leaden pipes, or cylinders of 
pumps, and is often left to ftand in leaden cifterns. 
As theft- have fometimes been found corroded in 
certain places, by Newman and other chemical 

writers. 
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writers, it has been fufpe&ed, and not without 
reafon, that the water might thus receive a flight 
impregnation from the metal.— Galen and Vitruvius 
loudly condemn leaden pipes for the purpofe of 
conveying water, becaufe their internal Surface con¬ 
tracts a covering of white lead. Dr. Heberden 
kept water in which lead had been immerfed twelve 
years: the water exhibited a whitifh powder at the 
bottom, and gave a brown tinge to a folution of 
orpiment, and volatile tinfture of fulphur—proofs 
of the prefence of lead. Sir George Baker , how¬ 
ever, repeated the experiment by keeping water in 
a leaden tube, but at the end of two months the 
water difcovered no fenfible impregnation by the 
above tefts. He relates however, on the teftimony 
of Dr. Wall , that a family in Worcefter fuffered a 
lbng tedious indifpofition, with fome fymptoms of 
this poifon, in confequence of daily ufing a hard 
aluminous water. On examining the pump, the 
leaden cylinder was found corroded, and even per¬ 
forated by the water, although it had been repaired 
only three years before. On removing to another 
houfe fupplied with better water, the family at 
length recovered their wonted health. From thefe 
fads it would appear, that water, under certain cir- 
cumftances, is capable of corroding lead, fo as to 
prove injurious to health. Some authors affirm, 

others 
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otliers pofitively deny this condition. Pure water, 
it is true, is no mi nftruum for lead, but rarely do 
we meet with water that is pure. Pump or fpring 
water is generally impregnated with a fmall portion 
of vitriolic!, or marine fait, but lead is hardly ca¬ 
pable of detaching thele acids from an alkaline or 
earthy bafis, and therefore cannot communicate any 
poifonous quality to the water: hence this metal, 
though immerfi d in a folution of alum, remains 
unchanged. Nor can the aerial acid enable water 
to aft upon lead. But Ihould the water contain any 
mineral or vegetable acid, uncombined with earth, 
a circumftance which rarely occurs, it may then, 
though in a very dilute (late, corrode the metal 
fufficiently to produce mifchievous effefts. This 
feems aftualiy to have been the cafe at Worcefler. 
Por it certainly mult have been an' acid, not alum, 

that corroded the lead.-This may fuggeft to us 

the following cautions: 

ifl. That whenever, water betrays any fenfible 
mark of acidity, by an aluminous tafte, or by 
changing lyrup of violets red, fuch water, if meant 
for internal ufe, ought never to come in contaft 
v'ith lead. 

2dly. Water conveyed from the leaden gutters of 
houles, or ftanding long in leaden cifterns expofed 

to 
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to falling leaves, from which it may acquire an acid 
quality, is alike exceptionable. To this caufe, M. 

‘Tronchin attributed the epidemick colick which 
fome years ago prevailed at Amfterdam. 

Wines. —It is worthy obfervation, that the en- 
deinial colick, which formerly was wont to infeft the 
inhabitants of Poitou, fo as to become proverbial, 
is now no longer known, fince the practice of adul¬ 
terating wines has been aboliflied from that diftridt. 
In whatever country the liquors are impregnated 
with lead, either by accident or defign, this difeafe 
will be found to prevail, as will, 1 think, more 
fully appear in the fequel. Hence the colick of 
Poitou, and of Devonihire, and the dry belly-ache 
of the Weft-Indies, (whatever fome may aflert to 
tlt£ contrary) are evidently one and the fame difeafe, 
and may clearly be traced to the fame caufe, namely, 
the poifon of lead. 

Notwithftanding the feverity of the laws, the 
fatal abufe ft ill prevails, particularly in many parts 
of France and Germany, where their weaker wines, 
being prone to acidity, are ftill, in defiance of all 
laws, human and divine, correfted with litharge, 
or fweetened with fugar of lead! Nor is this wholly 
confined to the lower white-wines, fuch as the 
Rhenifh, and the Mofelle, for in a late French 

publication. 
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publication, intitledLA Maison Rustiqub, a large 
ball of lead is pioufly dire&ed to be fufpended in 
the cafk, in order to prevent the wines of Burgundy 
from turning acid! At Paris, the low meagre wines 
commonly fold to the populace are made to run 
through a leaden channel, and are diftributed to 
the cuftomers in meafures compofed of tin, or bafe 
pewter, containing a large portion of lead. Ac¬ 
cordingly the colick of Poitou is ftill predominant 
in Paris. Dr. Gadane computes the average num¬ 
ber of inhabitants annually affii&ed with this difeafe 
to amount to five or fix hundred. M. Senac , late 
phyfician to the King of France, adds his tefti- 
mony concerning the frequency of the difeafe at 
Verfailles. Dr. Warren enumerates thirty inftances 
among the fervants and domefticks of an Englilh 
nobleman, during his refidcnce at Hanover, all 
occafioned by the fame caufe. It has been ob- 
ferved with furprize that, at Surinam, the Euro¬ 
peans who drink French wines are extremely liable 
to this difeafe, while the natives, who refrain from 
this beverage, entirely efcape. 

If we turn our attention to our Englifh made 
wines, I fear they will by no means be found clear 
of fufpicion. In Graham’s art of making Britifh 
wines, are the following choice receipts: 
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I. To fof ten Green Wine. 

Put in fome vinegar wherein litharge has been well fteeped; 
and put a quart of it into a tierce, and this will mend 
it, in fummer efpccially. 

2. To hinder JVme from turning four. 

Put a pound of melted lead in fair water into your calk 
pretty warm, and flop it clofe. 

From which it appears that William Graham 
was deep in the myftery of vintners: and his book 
having gone through no lefs than fix editions, may 
be reafonably fuppofed to have revealed the dan¬ 
gerous fecret of thofe adepts in iniquity, to at leaft 
three thoufand innocent families, together with 

their friends and connections! But to eftimate the 

• 

fum total of mifchief accruing from the numerous 
reteipt-books of this (lamp publifhed within theie 
fifty years paft, “ highly neceflary (as the editors 
gravely obferve) to all Families,” entirely baffles 
calculation! For, according to the fage advice of 
thofe worthy authors, fcarcely any family is now 
found without one or more of their “ faithful guar¬ 
dians of health, or trufty monitors in every thing 
relating to food or phyfick!” 

To fupply the publick with an effectual antidote 
to the various poifons conveyed in thefe books, and 
difieminated far and wide amongft the people, would 

be 
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be worthy the pen of the ableft chemift, and every 
life thus refcued from their pernicious effects would 
well intitle him to a civick crown. 

Rum.- -The dry belly-ache, or in other words, 
the colick of Poitou, is a prevailing difeafe in the 
Weft-Indies, particularly among tliofe who drink 
rum. Some attribute it to the newnefs of the 
ipirit, others to the acid juice of the limes which 
generally accompanies its ufe. But the former, 
when genuine, is inadequate to the effeft; the latter, 
inftead of producing the difeafe, is found rather to 
be a remedy. 

Dr. John Hunter , in the year 1781, being Ra¬ 
tioned with the army at Spanifh-town in Jamaica, 
finding this difeafe very prevalent amongft the 
foldiers who drank new rum, while others who 
abftained from it remained free, began to examine 
clofely the liquor, and alfo the implements ufed in 
the diftillery. The rpm, in his experiments, gave 
evident figns of an impregnation of lead. The 
worm of the ftill, confifting of a large proportion 
of lead, he found corroded. An acid refiduum 
called dunder , it feems, is added to the mixture 
before diftillation, and partly rifes with the ipirit. 
No wonder then that the lead was corroded by it. 
The ipirit, in procefs of time, in a great meafure 

depofits 
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depofits the lead, hence old rum is found much 
lefs unvvholefome than new. If rum be left to 
evaporate in a glafs it leaves an acid remnant be¬ 
hind. He further adds, that if a piece of lead be 
immerfed in pure proof fpirit the fpace often weeks, 
the liquor is found to have acquired a flight im¬ 
pregnation from the metal—A new and Angular 
circumftance ■, but which, I believe, never can take 
place where pure fpirit is employed. 

The nitrous acid is fometimcs clandeftinely ufed 
to correct ill-flavoured rum, and fuch an adulte¬ 
rated lpirit may be readily conceived capable of 
a&ing on lead, though pure, fpirit certainly cannot. 
Hence it is eafy to fee how the above deception in 
the Doftor’s experiment ’might tend to miflead his 
judgment. Diftilleries, and even breweries, with 
all their apparatus, ought to undergo a narrow in- 
fpedtion, as acids, and even their effluvia, are ca¬ 
pable of corroding lead. Therefore the leaden 
worms, fpouts, gutters, in a word every utenfil 
containing that metal, ought to be viewed with a 
jealous eye. Nor ought the enquiry to be con¬ 
fined to thefe places alone: for if we extend our 
views to our wine and cyder-preffes—dairies, 
kitchens, and ftore-rooms, we (hall probably meet 
with much to be complained of —much to be re¬ 
formed, Whether the apothecary’s Ihop, or even 

the 
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the elaboratory of the chemift, will bear a very clofe 
fcrutiny, may perhaps be juftly doubted. For be 
it remembered, that not only lead and pewter, but 
alfo the tinning of copper veftels, the folder con¬ 
taining admixture of lead, and the glazing of earthen 
ware being a calx of lead, are all liable to be cor¬ 
roded by acids, or even exprefled oils. 

Cyder. —That acid wines or crude cyder may, 
independent of any adulteration, produce bowel 
complaints, attended with griping pains, and diar¬ 
rhea, cannot be denied, but that they fhould occa- 
fion a colick, complicated with coftivenefs, and 
terminating in palfy, is highly improbable. On 
the contrary, that this difeafL is the genuine pro¬ 
duce of the poifon of lead leems to have been 
proved by the moft fatisfadtory evidence. The 

Endemial colick of Devonlhire, aferibed by Dr. 

* 

Huxham and others, to the acidity of new cyder, 
has at length been clearly traced to the above 
poifon. 

From the elaborate eflays of Sir George Baker on 
this fubjedl, it appears, that, “ in thole diftri&s 
where the difeafe was moft prevalent, lead was 
generally found in the prefies or utenfils employed 
in making the cyder, and that on analyfing the fuf- 
pedted liquor, he obtained from it a fmall portion 

of 
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of real lead :* That fome of the farmers had been 
known to buy fugar of lead to correct the acidity 
of their cyder! That others, in order to preferve 
their weak cyder for the ufe of their labourers, 
were wont to have recourfe to the well-kr*own fecret 
of fufpending a leaden ball in the calk: That the 
cyder is generally drawn into large glazed pitchers, 
in which it often Hands many hours before it is 
drunk by the labourers: And finally, that accord¬ 
ing to the teftimony of the late Dr. Charlton , moft 
of the paralyticks recommended to the Bath Hof- 
pital were fent from the cyder counties, except 
Herefordfhire, where, on enquiry, it was afterwards 
difcovered that lead was not employed in any part 
of the cyder apparatus of that county.” 

* Since die abovt was written, however, I am forry 
to find, from Mr. Marjhall's late furvey of the 
Cyder-procefs in Herefordfhire, that lead is not 


# This, I am not ignorant, has been Judicroufly attributed, by fome 
of his Dcvonfliir : antagonists, to leaden fhot accidentally left in the 
bottles before the cyder was bottled: By others, to a portion of lead 
introduced by dciign, in order to raife a laugh at the Dodlor’s expence. 
But admitting fo accurate an obferver could fo eafily be impoftd upon, 
(which is highly improbable) yet the dodtrine refts not on this experi¬ 
ment alone, but on a ferics of fails which will ftill remain unfhaken; 
and which, perhaps, will not be found eafy to overturn.——For the 
circumftances have been communicated by different authors at different 
periods, and without the flighteil appearance of colluQon, and yet all 
teud to the fame point. 
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tvbolly difcarded, but a portion of the old leaven is 
yet differed to remain. “ The bed or floor of the 
,f prefs, (fays he,) which is now generally compofed 
« of wood or flone, formerly was ufoally covered 
tc with leall, which, by being diflolved in the acid 
“ of the liquor, has probably been the caufe of 
“ much mifchief. Neverthelefs, lead is flill fufFered 
“ to remain about fome cyder-prelfes. There is a 
“ publick mill at Newnham, whole bed is entirely 
“ covered with lead; and I have feen others whofe 
* f lips, or fpouts, and a rim round the outer edge, 
«* are of that dangerous metal!”*' 

A ftriking in dance of ignorance, obdinacy, and 
impolicy! othcrwile a practice fo injurious to health, 
and detrimental to the credit of the liquor, would 
not be thus abfuidiy perfiffed ih. I know it "is 
pretended that the quick pnffkge of the apple juice 
through foch fpouts or gutters does not afford time 
for any impregnation, but this is a mi Rake, for 
the leaden furface bvuior often wetted, and alter- 
nately dried by expolure tortile air, contrails minute 
particles of cerufs, or ruft of lead, ready to be 
wafhed off', and diffblved in the courfe of the pro- 
cefs. Sometimes the juice is even fufFered to fer¬ 
ment in veflels lined with lead, which dill greatly 

* Rural Oeronomv of Glaccfltrlliirc, Ilcafordlhire, &c. p. 3x3. 
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increafes the danger* An inftance of this kind 
lately occurred at Frome:—A family of three per- 
fons drank freely of this liquor, and were at length 
feized with the colick of Poitou. The mafter who 
drank the greateft quantity, fuffered mctt, and his 
difeafe terminated in a fatal palfyj—the wife and 
maid-fervant, who drank lefs, underwent fimilai 
fymptoms, but efcaped with life. 

It is high time that this, and the flill more un¬ 
pardonable abufe of wilfully adulterating cyder 
with lead, fhould be wholly fupprefledj—that am 
enquiry ftipuld be fet on foot through all the cyder 
diftridts, that fuch practices may be detected 
wherever they exilt* and that the colick of Poitou 
may no longer be emphatically ftiled the colick 
o£ Devon. 

Milk and Creami —The vefiels of our modern 
dairies confift chiefly of lead, or earthen-ware 
glazed with a calx of that metal, both which are 
liable to be corroded by weak acids, and oily fub- 
ftances. Whether the milk and cream are fuf¬ 
fered to remain in them long enough to acquire 
an impregnation of the metal, has not been deter¬ 
mined : but the acid odour which {trikes the nof- 
trils on entering certain dairies, efpecially in a warm 
feafon, is at leaft fufficient to excite fufpicion, and 
Vol. V. B b to 
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to put the publick on their guard till the fafety of 
thefc veflels be more fully afcertained. My late 
ingenious friend Mr. Hayes has already offered fome 
judicious ftriftures on the abufe of thefe velfels in 
dairies, arfd mentioned others as proper to be in¬ 
troduced in their place.* 

But if veflels of caft-iron, which he propofed to 
fubftitute for leaden ones, fhould be found to im¬ 
part an unpleafant colour or chalybeate tafte to the 
milk, (as we have reafon to apprehend) it will prove 
an infuperable objedcion to their ufe. After all j 
the wifeft ftep would be to return to the ancient 
wooden bowls of our anceftors, than which nothing 
can be more perfectly fafe or free from fufpicion. 

Vinegar, Pickles, acid Fruits, &V. —Thtfe 
act powerfully upon lead and its preparation, and, it 
is to be feared, often acquire an unfufpedled im¬ 
pregnation of that metal in various culinary pro- 
cefies. Thus when vinegar is diftilled in a pewter 
alembick, or pafles through the worm of a common 
ftill, it carries with it a portion of the metal. The 
procefs ought therefore always to be performed in 
ftone or glafs veflels.—It is a very common, but 
dangerous miftake, to fuppofe that vinegar may be 

* See the Bath Society’s Papers, vol. iy. art. io. 
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trailed to glazed earthen-ware with perfect fafety, 
fince vegetable acids aft more forcibly on the calces 
of lead than on the metal itfelf; hence the fevere 
colicks often brought on in time of harveft among 
the poor labourers, from drinking cyder lifter Hand¬ 
ing but a few hours in glazed pitchers, f 

Yet glazed earthen-ware, in a variety of forms, 
conftitutes the veflels in which pickles are kept; 
in which acid fruits are prefervedj and in which va¬ 
rious kinds of tarts are baked. It is moreover cu¬ 
rious to obferve, that a marked preference is given 
to them by moft frugal houfewives, who find by ex¬ 
perience that fuch veflels occafion a material faving 
in the article of fugar:—but they remain to be told, 
that the increafed fweetnefs proceeds from the acid 
of the fruit being blunted by its union with the 
glazing of the veffel, which has a more pernicious 
tendency than they feem to be aware of. For cer¬ 
tainly thefe good ladies would not defignedly 
fweeten our viands with fugifr of lead! 

Here it ought to be remarked, that there is a 
material difference in the mode of glazing veflels. 
The glazing of Jlone ware and china, being a vitri¬ 
fication of the clay, is indifloluble in acids, there- 

f London Medical Inquiries, vol. v. p. 404. 
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fore fuch veffels are perfectly fafe; while the glazing 
of ordinary earthen- ware, confifting of a calx of 
lead, is eafily aCted upon by acids, and yields a 
noxious quality. 

The fame remark is in fome meafure applicable 
to veffels lined with tin. Pure block-tin, it is 
true, gives no impregnation to vinegar or acid 
juices, but the generality of tinned veffels contain 
a confiderable alloy of lead, befides what is ufed 
in the folder. This is very diftinguifhable even by 
Tubbing a finger over them, which will foon ac¬ 
quire a blackifh hue from the lead; a circumftance 
worthy notice, as too much confidence is generally 
placed on the fafety of tinned veffels. Not to 
mention the danger of the tin lining foon wearing 
off, and leaving a copper furface expofed. Hence 
the fatal accidents that have enfued from acid 
fauces and gravy foups Handing too long in fuch 
veffels, and acquiring thereby an impregnation 
doubly dangerous. I'or here the poifon of lead, 
and verdigris, combine their united forces to un¬ 
dermine the human frame! 

The Dutch have been accufed of correcting the 
rancidity of oils, and even butter, by pouring melted 
lead into them. If this be true, the ordinary prac¬ 
tice of preferving falted-butter or hog’s lard in glazed 
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earthen veflels for kitchen ufe, may indeed diminifh 
their tendency to rancidity, but not without com¬ 
municating a more dangerous quality. 

But what fhall we fay to the ftill more hazardous 
pra&ice of chemifts and apothecaries, who, till 
very lately, have been fanftioned by no lefs autho¬ 
rity than that of the College Difpenfatory to boil 
their oxymels, compofed chiefly of honey and vi¬ 
negar, in glazed earthen veilels, for fuch the words 
€l vafe fill Hi vitreato" plainly import! And it is 
much to be feared the direction will continue to be 
literally obeyed by thofe who are ftill ignorant 
of its dangerous tendency. Such an overfight can¬ 
not be fuppofed long to have efcaped the notice 
of that learned body; but is it not ftrange they 
fhould fufl'er this, and fome other obvious ble- 
miflies, to difgrace one of the moft elegant Dif- 
penfatories in Europe, from the year 1746 till the 
new edition of 1788, wherein I am glad to find 
them expunged, and that gl^fs veflels only are ex- 
prefsly ordered for fuch purpofes in future ? The 
old pewter funnels and meafures, however, ftill 
continue to be found in almoft every Ihop. Into 
thefe are poured, without hefitation, vinegar and 
other acids; and the veflels fometimes, through 
hurry, are fet by unwaflied. On expofure to the 
air for fome time, a fine efflorefcence of fugar of 
B b 3 lead 
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lead is formed on the inner furface, ready to fweeten 
the next draught or julep that happens to be poured 
into them. 

Tea is^ imported into this country in cherts 
lined with fheet lead.—This, like other vegetables, 
contains a weak acid, which quality is probably 
heightened by a latent fermentation which tea un¬ 
dergoes when damaged by moifture. May it not 
in this ftate a£t on the metal? How far the tre¬ 
mors, deprdfion of fpirits, and other nervous fymp- 
tpms generally afcribed to this vegetable, or the 
hot water in which it is infufed, may not, in fuch 
inftances, with equal probability be attributed to 
the lead in which it is inclofed, is left for future 
obfervation. 

Saturnine Medicines. —Lead, though a pol- 
fon, yet in fkilful hands is capable of being rendered 
an ufeful medicine, and therefore is ftill properly 
allowed to retain a place in the Difpenfatory. As 
a cooling fedative, it fuddenly allays pain and in¬ 
flammation; as a ftrong ftyptick, it powerfully 
checks the bleeding of ruptured veffels, and other 
profufe evacuations. Its moft adlive preparation 
is i’ugar of lead; but every preparation of this 
metal undoubtedly demands the utmoft circum- 
fptdion, and particularly when it is adminiftered 

internally. 
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internally. By combining it with opium, to coun- 

tcraft its deleterious effeft on the bowels, I have 

# 

fometimes ventured to give it in certain de/perate 
cafes, and that with very evident advantage, f As 
lead enters the compofition of a variety* of appli¬ 
cations, defigned for external ufe, as lotions, eye¬ 
waters, ointments, plaifters, &c. the untoward 
fymptoms which fometimes fucceed, are totally 
unlooked for, and therefore generally referred to 
every caufe but the right one. Among the popular 
applications of this clafs, Goulard’s, famous Extraffc 
of Saturn, and his vegeto-mineral water, feem.to 
Hand at the head of the lift; and though perhaps 
inferior to an aqueous folution of the fugar of lead, 
are neverthelefs far more fafhionable remedies. 
Applications of this nature may, it is true, be ufed 
yith tolerable fafety where there is a whole (kin, 
and its texture fufficiently entire to prevent abforp- 
tion. But where it* is foft and fpungy, or the fcarf 
fkin dripped off, or ulcerated, the poifon of courfe 
will be more liable to be absorbed into the fyftem, 

+ Even thus guarded, the dofe ought to be cautioufly increafed, and 
perhaps never exceed three or four grains a day. What are we to 
think then of certain English Difpenfatories and Compendiums pf 
Phyfick, (the daily companions of all our young pra&itioners) -which 
gravely recommend it to be given from l'evcn to nine, nay even to twelve 
grains and upwards a day! See Quincy’s Difpenfatory, Shaw’s Practice 
of Phyfick, Ball’s Pra&ice of Phyfick, Naval and Military Difpenfa- 
lory—in which lalt twenty grains arc ordered for a lingle dofe! 

and 
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and to produce its pernicious efFeds. Inftances of 
this have been remarked by my friend Dr. Percival , 
and other accurate obfervers. To prevent the 
tender fkin of infants from being excoriated, nurfes 
feldom fatf to fprinkle the parts plentifully with 
white lead. Hence perhaps the fevere grj,pes and 
fatal convulfions which fo often enfue, though ge¬ 
nerally attributed to other caufes. 

Children’s Playthings are commonly painted 
with a compofition of red or white lead j but how 
often do we fee the fmiling innocents fuck within 
th*eir lips thofe pernicious toys, while the unfuf- 
peding parents look on with apparent fatisfadion ! 
The application of an ointment with litharge, or 
white lead, to nurfes forp nipples, often proves 
fatal to fucking infants: twelve inftances of this 
fort are recorded by Sir George Baker to have 
happened at Dartmouth.—Our common red wafers 
receive their colour from red lead. When theie 
are accidentally picked up by tame birds, they foon 
prove fatal, which ought to be a caution to thofe 
inconfiderate perfons who are fond of not only 
chewing, but fwallowing them. 

Painters in Water-colours are equally re- 
prehenfible for incautioufly moiftening their pencil 
with their lips, and frequently holding it in their 

mouths 
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mouths a confiderable time. Thus 'the faliva, re¬ 
peatedly imbued with a flow poifon, is infenfibly 
iwallowed from day to day, till at length the 
health becomes vifibly impaired without the caufe 
being fufpected, unlefs the colick or pally fhould 
fupervene.f 

Cosmeticks.— Were it permitted us to pene¬ 
trate the fecret recedes of the toilet, and to explore 
at lei fure the nature of the myfterious articles which 
adminifter fo confpicuoufly to artificial beauty, we 
fhould probably find that fome of the moft cele¬ 
brated cofmeticks confift of preparations of lead, 
mercury, or bifmuth. 

Carmine, or harmlefs »rouge, (as the ladies are 
pleafed to term it) is a preparation of cochineal in 
nitrous acid, with fome other ingredient which is 
kept a profound feeret. This favourite compo- 
fition, which gives the rofeate bloom to their coun¬ 
tenance, being prepared with a ftrong mineral acid, 
is not perhaps altogether fo very innocent as they 
imagine: befides, its exceflive dearnefs renders it 
an objedt of adulteration; and vermillion, (a prepa¬ 
ration of mercury) though an humble imitation, 

t A difeovery we owe to the fagacity of my late excellent frienj 
Dr. J. FothergilL—See London Medical Inquiries, vol. v. obf. 37. 

affords 
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affords a cheap and inviting ingredient to mix with 
it. To this, in its Ample or combined ftate, they 
are generally beholden for their rofes, while a calx 
oflead, or, what is equally pernicious, the magif- 
tery of btfmuth, gives the laft polifh to the lily- 
whitenefs which fo dazzles our eyes.* It is thus 
our modern Hebes attempt to preferve a perpetual 
bloom, and to hold wrinkles and old age at de¬ 
fiance. But alas! thefe pernicious ingredients, like 
mercury, though only tiled externally, are liable 
to be imbibed at every pore, and thence convey a 
Pow poil'on into the fyrtem, highly injurious to 
healthj and, what may appear (till more formi¬ 
dable, deftrudtive to beauty! For difmal to re¬ 
late! the cold cream, the pomade divine, or what¬ 
ever fpecious titles fuch Compofitions may aflume, 
at laft betray their truft; and, inftead of beauty, 
produce real deformity! The artificial rofes foon 
fade, the angelick whitenefs contra&s a dingy brown, 

* This poifonous competition is generally dignified by the pompous 
title of pearl powder, and fold as perfectly innocent. It has however 
proved fatal to fome, and ruined the health of many others, without 
being even fufpedled. I am credibly informed, that thofe ladies who 
are in the habit of enamelling their faces, necks, and bofoms, with 
this white paint, generally fall early viifiims to their own indiferetion; 
hut particularly fo if they happen to undergo the fmall-pox, even by 
inoculation. Nor is this to be wandered at; the puflules being unable 
to penetrate outwardly through the enamelled lkin, the virus recedes 
inwardly, and preys on the vital organs. 


when 
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when the mafic falls off, and the fpeCtfe Hands con- 
fefied !f Strange that Britilh ladies, to whom nature 
has been fo bountiful, fhould diftruft their native 
charms, and have recourfe to fuch wretched fubfti- 
tutes of art! Is it not truly mortifying that they 
fhould thus ftoop to adorn, or rather difguife their 
perfons, at the expence of their health! 

But to quit fo humiliating a fuhjeCt. If what has 
been offered be not fufficient to put them on their 
guard, more would be ineffectual. However, be¬ 
fore I conclude, there is one fimple cofmetick I cajj 
venture with confidence to recommend to the ladies, 
as a perfectly fafe, cheap, and efficacious fubftitute 
for all the pernicious tribe above-mentioned, and 
which may be freely ufed* without any rifk of de¬ 
tection,—a cofmefick which boafts the higheft an¬ 
tiquity, and is perhaps the only true one acknow¬ 
ledged by Nature. *It is not only innocent, but 
highly conducive to health. It clears the com¬ 
plexion far beyond the mi% of rofesj and when 
accompanied with regular hours and brifk exer- 
cife in the open air, diffufes over the countenance 
a more animated bloom than the fineft rouge.—It 
is now needlefs to add, that this grand fecret is no 
other than cold Spring Water! 

t Particularly on expofure to the fun, a hot fire, or fulphureous 
vapours. 

Method 
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Method of detecting Lead by Chemical Left. 

To point out a certain method of detecting the 
poifon of lead, in whatever form it may be found 
lurking, ^next demands our confideration. This 
happily is practicable; but the principle on which 
it depends cannot be clearly underftood but by 
thofe who are tolerably verfed in chemiftry. The 
fact, however, is highly interefting to the publick, 
and therefore ought to be univerfally known. In 
whatever fubftance, then, this infidious enemy may 
lie in ambufh, whether in wine, cyder, foods, me¬ 
dicines, or cofmeticks, the following teft, like the 
touch of IthurieV s fpear, inftantly brings the culprit 
to light. 

Take of yellow orpiment in powder.i ounce, 

-of quick-lime freflr from the kiln.... 2 ounces;' 

-. of dibiiled water boiling hot.20 ounces. 

Let the whole hand twenty-four hours in a clofe vcflel of 
fc lafs or porcelain, birring the mixtu re with a wooden fpa- 
tula. Then carefully decant the clear liquor, and brain it 
into a bottle, which mub be well fecured and kept for ufc. 
Frequent expofure to air, debroys its tranfparcncy. 

Remarks. 

ift. If a few drops of this liquor be put into 
a glafs of wine or other fufpedted liquor, and no 

change 
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change of colour, or vifible alteration enfue, be 
allured fuch liquor is free from lead, or metallick 
adulteration. 

adly. If the liquor contain the flighteft 'impreg¬ 
nation of lead, as litharge, or fugar of lead, (the 
fubftances generally employed for the purpofes of 
adulteration) on adding the tell a precipitation will 
enfue of a dujky brown Jediment. 

3dly. If the fufpected liquor be high coloured, 
it mult be previoufiy diluted with treble its quantity 
of diltilled wate., or the change will not be fuf- 
fkij-t:/ perceptible: and care muft be taken to 
add dtf’v •»: ciy from three to fix drops only , atten¬ 
tively marking the alteration. A larger quantity 
may re-difiolve the precipitate, and foon render 
it'invifible. 

4thly. As iron and other metals may produce a 
change of colour and precipitation, if any doubt 
Ihould arife concerning the nature of the precipi¬ 
tate, let a quart of the liiipeeled liquor be evapo¬ 
rated in a large crucible to an extract, and after¬ 
wards calcined in a red heat. When it is cold 
the metallick particles may be difeovered in their 
proper form in the allies.—Or the precipitate may 
be examined without a tedious evaporation, if it 

be 
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be placed on charcoal, and the flame of a candle be 
directed upon it with a blow-pipe, by which it may 
foon be reduced to its metallick ftate. 

5 thly.' 1 If to any medicine, perfume, or cofmetick 
in form of powder, liquid, or ointment, a few drops 
of this liquor be added, a brown colour will foon 
appear, if any impregnation of lead be prefent in 
the compofition. 

6thly. The vitriolick acid and faccharine acid may 
alfo be employed to precipitate lead from liquors, 
but the above tefl: appears to me preferable to any 
thing of the kind yet dilcovered. 

Prefervalhe Method. 

Smelters, plumbers, painters, and manufacturers 
of red and white lead, in carrying on their dangerous 
operations, often perceive a fweetifh tafte, attended 
with a flight naufea, or fenfe of faintnefs, evidently 
proceeding from the ’ fugar of lead. But this ap¬ 
proach to difeafe is too commonly negleCted till 
health is completely ruined. Such perfons fliould, 
previous to their going to work early in the morn¬ 
ing, inftead of drinking a pernicious dram, take 
a fpoonful of caflor oil, or oil ot olives, and ufe 
fat oleaginous foods. For their further protection 

they 
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they ought to avail themfelves of a free ventilation 
to carry off the noxious vapours, and alfo to breathe 
through mufflers compofed of double cloth or 
flannel well dipped in an alkaline ley, and alfo be 
careful to throw off" their dirty clothes the moment 
their work is over. By thefe precautions they pro¬ 
bably might be in a great meafure preferved from 
the poifonous fumes that daily furround them.— 
The like method of prevention is nolefs applicable 
to thofe who are occupied in other pernicious mi¬ 
nerals, as grinders of verdigris, gilders in water¬ 
colours, workers in quickfilver, &c. 

Method of Cure. 

The treatment of the various ftubborn diforders 
refulting from the poifon of lead belongs not to 
th*e common people, but demands the early aid 
and attention of a judicious and experienced phy- 
fician, who perfectly underftands the chemical and 
medical properties of this mineral. Such a prac¬ 
titioner, however, is not always at hand; therefore 
to prevent improper management, or lofs of time, 
I {hall briefly (ketch out the principal outlines of 
cure, which is all that can be attempted in the pre- 
fent efiay. At firft the poifon generally exerts its 
virulence on the inteftines under the form of colick, 
attended with fevere pain, obftinate coftivenefs, 

and 
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and frequent retchings, which may be called the fir ft 
ftage. Thefe fymptoms are generally fucceeded 
by a paralytick affedtion of the extremities, accom¬ 
panied with numbnefs, lofs of motion, and frequent 
pains through the limb affedted. This may be 
confidered as the fecond ftage. 

In the firft ftage, the chief intention is to reftore 
a free paflage through the bowels. But this is not 
to be attempted by ftrong emeticks, or rough pur¬ 
gatives, which, inftead of anfwering the intention, 
ferve but to exafperate the fymptoms. The pain 
muft firft be allayed, and the fpaftn lelaxed by a 
liberal ufe of opium and the warm bath, before 
purgatives can be retained, or adminiftered with 
any profpect of luccels. . A truce being thus ob¬ 
tained, evacuants will then have their defired effedb. 
And if mild lenient catharticks, fuch as caftor oil, 
calcined magnefia, Epfom Lit, or phofphoratcd 
foda, fhould anfwer, it will be unneceflary to have 
recourle to the more draftick ftimuladng kind. 
Their operation will be greatly affifted by copious 
dilution with warm mutton broth, or new milk 
whey. As foon as the bowels are thoroughly emp¬ 
tied by this preparative courfe, they muft be kept 
in a foluble ftate by fu,ch remedies as are gently 
laxative, and at the fame time have a diredt ten¬ 
dency to decompofe the poifon. Such a remedy is 

liver 
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liver of fulphur, which poflefles both thefe qualities 
in an eminent degree, and therefore promifes. to 
become one of the raoft powerful antidotes againft 
this, and perhaps other metallick poifons. It is, 
however, too naufeous and unpalatable t6 be taken 
for any length of time in its natural ftate of hepar, 
though either of the ingredients may be taken fepa- 
rately without the leaft difguft. Therefore fimple 
flowers of fulphur may be taken in any agreeable 
form; and if wafhed down with lime-water, or a 
weak alkaline lixivium, the refult will be a hepar, 
and the effect the fame. 

When that remarkable tranfuion of the difeafe 
from the bowels to the extremities, which fo dif- 
tin&ly marks out the fecond ftage, commences, the 
colick is immediately transformed into a palfy. 

The indication now is to fubdue the reliques of 
the poifon which infeft the nerves of motion, and 
alfo to reftore the energy of thofe mufcles whofe 
aftion is impaired. Nothing bids fo fair to anfwer 
this intention as warm mineral waters of the fulphu- 
reous and chalybeate kind, efpecially when they 
are ufed both internally and externally. Hence the 
furprizing efficacy of the BATH WATERS, 
which have long been found fupereminently ufeful 
in this ftage of the difeafe. 

Vol. V. C c 
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To thofe falubrious fprings, as the dernier re - 
Jource , invalids of this clafs continually repair from 
various parts of the globe, and particularly from 
the cyder counties. 

V 

Here, after the difeafe has baffled a variety of 
medicines, they often find a complete cure, and re¬ 
turn home with joy and gratitude, leaving behind 
them their crutches as votive tablets in teftimony of 
the fuperior efficacy of the water. 

. Here the liver of fulphur, in the fubtilized form 
of nepatick air, together with a portion of iron in 
a highly attenuated ftate, are by nature admirably 
combined with the aqueous fluid, conftituting a 
medicated compound, at • once pleafing to the pa¬ 
late, congenial to the conftitufion, and hitherto 
inimitable by art. 
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Article XXXV. 

On the Poison of Copper. 

[By the Same.] 

Unde fames homini vetitoriim tanta cihorura ? 

Audetis vefci, genus 6 mortale! quod oro, 

Ne facite; & moniti* animos advertite noftris! 

Ovid. Metam. xv. 138. 

Properties of Copter, and its exlenftve Union with 
other Bodies. 

A^OPPER, in confequence of its duflility. and 
fplendor, is well adapted to various purpofes 
in metallurgy; but it is no lefs remarkable for its 
folubility. It is liable to be afted upon by aim oft 
all faline and metallick* fubftances, and probably 
for this reafon the ancient chemifts have given it 
the whimfical name of Venus, confidering it as a 
common proftitutef to all other bodies. It readily 
diffolves not only in every acid, but alfo in alkalies 
both fixed and volatile, in neutral faline liquors^ 
and even in vegetable oils and animal fats, in con¬ 
fequence of the latent acid which they contain. 

Copper when rubbed with a warm hand yields 
an unpleafant odour, and, when applied to the 
tongue, a naufeous tafte. Expofed to a moift air, 
k contracts a greenilh ruft; even pure water fuffered 
C c a to 



t 338 ] 

to ftand long in copper veflels, contracts a coppery 
tafte, and unwholefome quality. 

It is very remarkable, that water becomes more 
ftrongly impregnated with the metal on Handing in 
the cold, than if boiled in the veflel for a much 
longer fpace. The fame is faid to take place in re¬ 
gard to vegetable acids. Hence the confeftioners 
venture to prepare the acid fyrups even of orange 
and lemon juice in copper veflels. Thefe acid pre¬ 
parations, according to Dr. Lewis , acquire no ill 
taftf from the metal while kept in a boiling heat, 
whereas if kept cold in fuch veflels, they foon be¬ 
come impregnated with the difagreeable tafte and 
pernicious qualities of the copper. But the mere 
tafte is by no means a fatisfaftory teft, becaufe a 
very flight impregnation of copper may be fo far 
difguifed by the acid and fugar as to elude the tafte, 
and yet prove injurious to the nervous fyftem. 
Mineral acids are acknowledged to aft more power¬ 
fully on this metal when aided by heat; and ad¬ 
mitting that the aftion of vegetable acids is on the 
contrary weakened by heat, yet we have no proof 
that it is thereby wholly deftroyed. 

Preparations of Copper ujed in Medicine. 

This metal with the vitriolick acid yields vitri- 
olate copper, or blue vitriol j—with the vegetable 

acid, 
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acid, verdigris;—with volatile alkali, tinfture of 
copper;—with fal ammoniack, ammoniacal copper. 
Thefe are the principal preparations of copper that . 
are now in ufe for medicinal purpofes: t 'diey aft as 
powerful tonicks, fedatives, and aftringents, and 
become ufeful remedies, or virulent poifons, ac¬ 
cording as they are managed. Externally they are 
employed as efcharoticks, for deterging foul ulcers, 
and difpofing them to heal. Internally they are 
fometimes given in the hyfterick, epileptic, inter¬ 
mittent, and other nervous difeafes, but ought 
never to be adminiftered without the utmoft caution. 
Verdegris, being the moft intractable of the whole 
clafs, has long been confined to external ufe, ex¬ 
cept for the purpofe of expelling arfenick and other 
fatal poifons. It is generally rejected the moment 
It comes in contaft with the ftomach, and is perhapr 
one of the moft inftantaneous emeticks in nature ; 
but as it operates with great vehemence, it perhaps 
ought not to be hazarded even in thefe cafes, efpe-* 
cially when the inflammation may be fuppofed to 
have already made a confiderable progrefs. 

In various Arts. 

This and other preparations of copper are highly 
efteemed in the arts, for the beautiful blues and vivid 
greens which they communicate to various fuh- 
ftances, and are therefore frequently employed in 
C c 3 painting 
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painting in oil and water-colours, in colouring glafs, 
and in enamelling. Even the ores of this metal 
exhibit a variety of exquifite colours, blue, red, 
green, yellow, variegated like the rainbow, or pea¬ 
cock’s tail. The lapis lazuli, from which the pre¬ 
cious blue pigment termed ultramarine , is prepared, 
is no other than an elegant ore of copper. To this 
the jafper and the fapphire aifo owe their beautiful 
tinge. Ores of this metal are found in mod parts 
of the world; but when they happen to be mixed 
with iron, the copper cannot be feparated to advan¬ 
tage by any method yet dilcovered; hence fome rich 
copper-mines, on this account, remain unworked. 

Copper is fometimes, though very rarely, prefent 
in waters under the form of vitriolated copper in fo- 
lution. Such is the celebrated water of Wicklow in' 
Ireland, which yields a confiderable quantity of cop¬ 
per, by a very fimple procefs. Iron bars are im- 
merfed in the water, and after fome time are found 
' covered with a rich coat'of copper.* This inftance 

* A fpring of this kind is alfo lately found near Berkeley in Somcr- 
fetlhire, which 1 latrly had an opportunity of examining. The water 
imparts to polilhtd iron a coppery appearance, has a naufeous ftyptiek 
tafic, and is powerfully emetiek. The family, finding it unlit for life, 
have had recourle to a neighbouring fpring, which, however, probably 
partakes in fome degree of the fame quality. Be this as it may, fevcral 
of the family have at different times been attacked with fevere epilep- 
tick fits, as they affured me on my vifit to one of the brothers then la¬ 
bouring under that diltafe. 
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of chemical attradion has impofed on fome perfons 
fo far as to be confidered as an adual tranfmutation of 
iron into copper, but is in fad a mere precipitation. 

In Combination with other Metals. 

Copper readily unites with other metallick fub- 
ftances, and affords various compound metals. 

Thus copper with about i-4th part of zinc forms brafs. 

- with i-ioth of tin—bell-metal 

-— with 1- 8 th of arfenick—white copper. 

It is moreover the bafis of bronze, fpecula. Bath- 
metal, Prince’s-metal, and all the yellow compounds 
prepared in imitation of gold. Even filver receives 
an alloy from copper, before it can acquire a proper 
degree of hardnefs for plate. 

Brafs is lefs difpofed to contrad ruft than copper, 
and bell-metal than brafs; white copper leaft of allj 
but the arfenick in its corppofition alone renders it^. 
totally unfit for culinary life. If acid liquors are fuf- 
fered to Hand a few hours in any veffel containing 
a mixture of copper, they acquire a bad talle, and 
confequently a flight impregnation of the metal. 
Nor are filver veflels wholly exempt from this in¬ 
convenience, efpecially iuch as are confiderably 
alloyed with copper. 

EffeSls 
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EffeEls of Poison Copper. 

When this poifon is accidentally received into 
the body, unlefs it be immediately expelled, it pro¬ 
duces the mod formidable fymptoms, as enormous 
vomitings, profufe difcharges of bile both upwards 
and downwards, inflammations and erofions of the 
ftomach and bowels, delirium, convulfions, fyncope, 
and death. Nay, even the handling of this poifon 
in the form of verdigris, or a compofition contain¬ 
ing it, has in certain ij-ritable habits been known to 
ocQifion very difagreeable effects.* The manu¬ 
facturers of verdigris, and thofe who grind it for 
paint, or ufe it in oil or water-colours, feldom fail 
to experience its noxious influence on the organs of 
refpiration or digeftion. 

» 

1 have known,” fays an eminent Profeflor of 
chemiftry, “ vehement vomitin'gs and convulfions 
in children from the Unguentum sEgyptiacum , (whofe 
.bafis is verdigris) injudi,cioufly applied to ulcers in 
the mouth jf likewiie a perfon, who accidentally 

* Seethe extraordinary cafe of Mr. Butler of Mofcow, as recorded 
by Dr. Mounfey. Among other fymptoms, fevcre itching, and burn¬ 
ing pungent pain darting through the limbs like eledlricity. 

Phil. Tranf. vol. 50, art. ad. and Sequel, vol. 54, art. ad, 
t Ncwniiit’t Chemical Works, vol. i, p. 98. 
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having fwallowed a brafs fleeve button, was feized 
with violent fymptoms, and died in mifery, no me¬ 
dicines giving relief.” 

Abuje of Copper Veffels. 

It is extremely unpleafant to refled on the dan¬ 
gers to which we are fo often expofed by the ufe of 
copper vefiels for preparing various foods. This 
confideration has indeed induced fome difcreet 
families to difcard this dangerous metal from all 
culinary procefles. But though verdigris is one 
of the molt violent poifons in nature, yet the greater 
part of mankind, rather than abandon an old 
cuftom, are content to fwallow a portion of this 
poifon every day! Accordingly vefiels of copper, 
brafs, or bell-metal, are ftill permitted to fupply 
th£ir refpedive quota of this deleterious fubftance 
to imbue our feveraj viands. Having, through 
long ufage, obtained a quiet fettlement amongft 
us, they now claim, as it were, a prefcriptive right 
to aflift at all culinary operations—a claim which 
we feem neither to have inclination or refolution to 
dilpute: for, notwithftanding every remonftrance 
to the contrary, copper and its compounds con¬ 
tinue to difgrace not only our kitchens, dairies, 
and confedionaries, but alfo the breweries, diftil- 
Jeries, laboratories, and even ihops of the apothe¬ 
caries. 
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caries. The' very air of thefe places abounding 
with acid, oleaginous, and faline particles, pene¬ 
trates and difpofes them to difiblution, even before 
they are ufed. The mildcft fluids, fuch as milk, 
whey, of even plain water, left to ftand in open 
copper veflels, receive an impregnation of the 
metal, difcoverable by the volatile alkali. But it 
is remarkable that the corrofion always begins at 
the furface, in contact with the air, and is dif- 
tinguifliable by leaving a greenifh ring. Such is 
the power of the air in promoting the a&ion of 
the menftruum. On this principle, perhaps, may 
be explained why acid vapours adl more powerfully 
on lead and copper than the acids themfelves, con¬ 
verting the former more Ipeedily into cerufs, the 
latter into verdegris. 

» 

People generally imagine that the ill effefts of 
copper are entirely prevented' by its being tinned, 
and therefore without hefitation commit to fuch 
vtfiels acid foups, vinegar, lemon-juice, apple- 
fauce, greens, butter, and other articles equally 
exceptionable, where they are fometimes fuffered to 
remain a confiderable time without any fufpicion 
of danger. But the tin which lines the copper is 
fo extremely thin that it is foon abraded, or even 
penetrated by the verdigris, which infinuates itfelf 
through the pores of the metal, and at length be¬ 
trays 
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trays itfelf by a green efflorefcence on the furface. 
Add to this, the tin is generally alloyed with a con-' 
fiderable proportion of lead, befides an additional 
quantity contained in the folder. 

Examples are indeed too frequent of fatal conle- 
quences from foods that had received a taint from 
copper veffels, whether from the food being of an 
acid nature fo as to corrode or dilfolve a portion of 
the metal, or from the veflel having contracted a 
foluble ruft or verdigris, by expofure to the air, 
or being badly tinned. The affeCting incident o£ 
this kind, which happened fome years ago to feve- 
ral gentlemen at an entertainment at Salt-Hill, is 
ftill within our remembrance. Though it was then 
generally attributed to adulterated wine, it was at 
length brought to- light by the confeffion of the 
cook, who acknowledged, juft before her death, 
that it was wholly owing to the poifon of copper, 
in confequence of her own careleffnefs, and which, 
through fear of punifhment, fhe had been induced 
till then to conceal. 

On dipping into fome of our beft fyftems of 
modern cookery, which have undergone feveral 
editions, I am lorry to find, amidft the numerous 
corrections and improvements, fo much room ftill 
left for amendment, and fo much ferious caufe for 

animadverfion, 
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animadverfion. Nor is this to be wondered at. 
The culinary art depends almoft entirely on che¬ 
mical principles, and every profefifed cook may in 
Ibme npeafure be confidered as a practical chemift; 
and the kitchen, the laboratory wherein are daily 
performed various chemical procefles highly im¬ 
portant to health. The principles of chemiftry 
therefore ought to be well underftood by thofe who 
praCtife cookery, and particularly by fuch as under¬ 
take to inftruCt others in the art. But where fhall 
we find cooks competent to the talk ? or even a 
fingle book on the fubjeCt that does not betray 
the author’s ignorance, not only of the chemical pro¬ 
perties of the various fubftances, but alfo of the 
vefifels and apparatus employed. From this caufe 
proceed many dangerous miftakes and inaccuracies. 
Thefe from time to time are copied by fucceecKng 
writers, perhaps equally enlightened as their prede- 
cefiors, and are thus tranfmitted through various 
new imprefiions. Hence we every where meet with 
error and inconfifte'ncy, blended with inftruftion j 
and thefe pervade all their works. 

It is curious to remark, that in the introductory 
part of thefe complete Treatifes on Modern Cookery, 
the reader is generally very gravely admonilhed 
againft the ufe of vefiels made of copper, brafs, 
^nd other dangerous materials—that vinegar and 

fait 
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fait penetrate commoih earthen-ware, and therefore 
pickles ought to be kept in (tone, or glafs jars. But 
when arrived at the receipts for pickling and pre- 
ferving acid fruits, what muft be the gentle reader’s 
aftonifhment to find thofe very veffels ex^refsly 
recommended which fo lately were abfolutely con¬ 
demned! Thus, in the procefs for pickling ger- 
kins, or young cucumbers, “ the belt white-wine 
vinegar , in which they are to be pickled, is ordered 
to be boiled in a bell-metal pot.” In a fubfequent 
receipt ,c cucumbers are directed to be pickled in 
pewter difhes with /alt interpofed. Afterwards the 
vinegar to be poured from them into a copper 
faucepan with a little fait.” It is added “ they will 
then be fit to eat in two or three days!” 

Lemon pickles are ordered to be done in an 
earthen di(h—golden pippins in a pewter dilh, widi 
vinegar , &c.—“ To pickle famphire; put it into a 
bra/s faucepan, throw in a handful of falty and cover 
it with good vinegary and fet it over a flow fire.” 

Others, with lefs referve, recommend copper coin 
to be put into each veflel in which thefe pickles are 
kept, becaufe, fay they, ft it preferves their colour, 
and gives them a beautiful green.” 

From eating a quantity of fine pickled famphire 
thus imbued with copper, an amiable young lady 


was 
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was prefently feized with dreadful convulfions, which 
foon put a period to her life. This melancholy 
cafe has been already communicated to the publick 
by my ingenious friend Dr. Percival* 

M 

If our pickles mull abfolutely look green to 

pleafe the eye at the expence of health, or even 

life, why Ihould our fair authors, who prefide over 

all culinary operations, and confequently over our 

health and lives, thus mince the matter ? Why 

not fteep the pickles at once in a ftrong folution 

of verdigris? This furely, on certain occafions, 
# 

would be a capital improvement, as it would fpee- 
dily impart to them a more elegant green, together 
with the entire virtue of the falutary ingredient. 
By thus rendering them " fit to eat” in two or 
three hours, inftead of as many days, it would 
difpatch the bufinefs with more certainty and 
greater expedition. 

After pickles we are prefented with creams; 
therefore, to crown' the banquet, I lhall ferve up a 
very curious one by way of defert. 

Ratafia Cream. 

Take fix large laurel-leaves, boii them in a quart of thick 
cream, adding eggs, fugar, &c. 

* See Med. Tianf, of the Royal College, vol. iii. 

Whether 
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Whether the fubtile poifon of the laurel, which 
this choice receipt exhibits in a very ample dofe, is 
rendered wholly inert by boiling, and by being in- 
vifcated with the other ingredients, has not been 
determined. Or whether it may not ftiil, ’though 
in a flight degree, exert a portion of its fpecifick 
power, fimilar to that of the celebrated laurel water, 
muft be left to future experience. It comes in fuch 
a very doubtful form, that I can neither incline to 
try it mylelf, nor fafely recommend the experiment 
to others. 

The famous clotted cream of Devonlhire being 
commonly prepared in irafs veflels, bears alfo avery 
fufpicious call. It has fometimes been obferved to 
betray a flight metallick tefte, and to excite naufea 
and vomiting. 

If from the kitchen we Ihould dive into the cel¬ 
lar, we (hall find that acid vapours are predominant, 
and that the brafs cocks through which our wine, 
beer, cyder, and vinegar, are drawn, are generally 
difcoloured with verdigris. 

In thefe fubterranean abodes, which are often 
very damp, the green ruft is often fuffered to accu¬ 
mulate till it overfpreads the external furface of 
the metallick cock, and would alfo vifibly pervade 

the, 
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the internal orifice of the canal, were it not fuc- 
cefiively diffolved by the liquor, and wafhed off 
in the general current, as often as the cock is un¬ 
turned-* That verdigris is foluble, in very con- 
fiderabfe proportion, in all thefe liquors, and there¬ 
fore capable of impregnating them with the poifon 
of copper, is clearly proved by the following expe¬ 
riments: 


Grains . 


1. Half a pint of reftilied Spirit of Wine digefted 

on half an ounce of Verdigris, (240 grains) 
diffolved - —— 

2. Same quantity of Malt Spirit • ■ ■ ■■■— 

3. -French Brandy - 

4. -Water - 

5. --common Wine Vinegar 

6. -Diftllled Vinegar - - 

7. -Wine, Beer, and Cyder, 

diffolved more than Water or Spirit, but lefs 
than either of the Vinegars. , 


80 
90 
150' 
100 
225 
230 


Should we once more revifit the fhops, laborato¬ 
ries, and repositories'of drugs, we fhould find that 
in thefe places, it requires no lefs care and attention 

* The brafs and copper cocks, now in ufe, being very nnfafe, unlefs 
kept perfe&ly clean,.which is perhaps impra&icable, ough t to be wholly 
difearded. Might not a mixture of tin and bifmuth, a compoiition 
incapable of being afic&ed by vegetable acids, be properly fubftituted 
in their place? or perhaps rather the improved wooden cocks, which 
would entirely prevent danger, or even fulpicion? 


to 
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to guard againft the poifon of copper, than that of 
lead. Here all the powerful folvents of copper are 
afiembled; acids, alkalies, neutrals, and oleaginous 
bodies, ftand in array, as it were, to attack this 
metal, and to diflfeminate its poifon. Their very 
effluvia render all the copper veflels and utenfils 
extremely prone to contract ruft ; hence medicines 
of the moil innocent kind unexpectedly acquire a 
noxious quality. Thus in the diftillation of fimple 
waters, in a ftill of this metal, the laft runnings, 
which are evidently acid, have frequently proved 
emetick. The fame effeCt has been obferved from 
diftilled vinegar, which is indeed lefs to be won¬ 
dered atj nor is it furprifing that oxymels and acid 
fyrups, prepared in copper veflels, fliould contra# a 
fimilar quality. Various other acefcent medicines 
being often evaporated in brafs pans, or copper' 
veflels badly tinned, .are expofed to the like im¬ 
pregnation, and therefore extremely liable to fufpi- 
cion, fuch as the lenitive electuary, Caflia eleCtuary, 
rob of elder, and moft of the vegetable extracts. 

Even coral, burnt-hartfhorn, crab’s-claws, and 
other infipid teftaceous bodies, however improbable 
it may appear, are not always exempt from this poi¬ 
fon ■, for it has lately been difeovered by the ingeni¬ 
ous Mr. Blizard, that when thefe hard fubftances are 
triturated in a bell-metal mortar, if the powder be 

Vol. V. D d clofely 
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clofely examined, it will be found to contain parti¬ 
cles of the metal feparated by abrafion, vifible to 
the naked eye, and further diftinguifhable by expe¬ 
riments with the volatile alkali.* Bell-metal con- 
*■ 

tains a confiderable portion of copper, therefore 
thefe mortars are not only liable to abrafion, but 
corrofion, by all the fubftances that are capable of 
acting upon copper. 

Hence various abforbent, falinc, and faponaceous 
bodies, whether reduced into the form of powders 
or pills in thefe mortars, may eafily acquire an ac¬ 
cidental impregnation of copper. 

Brafs mortars and utenfils are equally fubject to 
the fame inconvenience. • 

Brafs and copper feales fpeedily contraft verdi¬ 
gris, from filt and groceries being weighed in them, 
as appears from the green efllorefcence with which 
we generally fee them difcoloured. 

Copper Roofs. 

Of late tiie EsitilTi copper mines have poured 
forth the ore in fuch abundance, that this metal 
begins to ufurp the place of lead, and to extend its 

* Pec Experiment* ami Observation* on Copper and Bci' mctal, 
17 80 . 

dominion 
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dominion from the cellar and kitchen to the upp^r 
itories, and even to the roofs of our houfesj fheet 
copper being now the fafhionabie covering of va¬ 
rious new buildings. Notwithftanding the light- 
nefs, cheapness, and elegance of this new covering, 
ic has certain difadvantages, which feem to have 
been overlooked. 

Being very liable to be corroded by air and 
watery moiflure when thus expofed to the weather, 
the rain-water defeending from fuch roofs and 
gutters cannot be very wholelbme or eligible for 
internal ufe; yet where fprings are fcarce, the in¬ 
habitants are obliged to have recourfe to rain-water 
for all clomellick purpofes. Nor will the painted 
coating, confifting of coal pitch, lately propofed for 
obviating this inconvenience, be likely to fucceed, 
but rather to increafe,the evil, efpecially as it con¬ 
tains a manifclt acid: and were white-lead paint to 
be ufed in its Head, the remedy Hill would be worfe 
than the difeafe. 

Copper, moreover, being a powerful conductor of 
electricity, might not fuch a wide-extended furface 
of infulated metal, aided by iron pailiiadocs around 
the parapets, tend to invite the lightning in a fevere 
thunder llorm, and accumulate it, fo as to fhiver 
the whole building to atoms? 

D d 2 


Breweries 
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Breweries and Dijlilleries. 

The immenfe coppers ufed in thefe and other 
great publick undertakings, being generally un¬ 
tinned, are peculiarly fubjedt to corrofion, and there¬ 
fore demand uncommon attention to cleanlinefs. 
In brewhoufes, if any portion of wort (be it ever 
fo fmall) is left to (land in the copper when cold, 
or longer than ablblutely necefiary, without being 
well cleaned out, it not only difpofes the whole 
quantity of the fublequmt liquor fpeedily to turn 
four, but, what is worfe, impiegnates it with the 
poifon of copper, incapable of being corredted by 
the fucccciling fermentation. 

The evil is greatly irrcreafed by a warm feafonj 
hence the frequent complaints of itale beer, parti¬ 
cular!'' in the fonmer time, among many families. 
Sue’ 1 • .v’ichin two or three weeks becomes 
tidily and unfit for ufe; and if the impregnation of 
copper is confiderable, it proves emetick, and highly 
pernicious to thole who drink it as daily beverage. 
On the other hand, thofe brewers who pay clofe 
attention to their veflels, and reward their fervants 
for doing the fame, prevent this unwholefome im¬ 
pregnation altogether, and have the additional fatis- 
fadlion to find that their beer, inftead of being re¬ 
turned on their hands as unlound, remains fweet 
and entire even in the hotteft fummers. 
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Dairies and Kitchens. 

In dairies milk and whey are heated in large cop¬ 
per or brafs cauldrons untinned •, if thefe acefcent 
fluids are left to ftand long, a corrofion of.the metal 
inuft necefiarily enfue, or if they are fet by without 
being carefully cleaned from time to time, they will 
certainly contract verdigris, being more fubjedt to 
corrofion than lead. 

Butter melted in copper fauce-pans, or thofe that 
are badly tinned, is peculiarly liable to acquire the 
fame noxious impregnation, as appears from she 
naufeous tafte of the metal, and the retchings and 
flcknefs which fometimes fucceed the ufe of fuch 
pernicious fauce. 

Efculent and acefcent vegetables , fuch as fpinage, 
cabbage, brocoli, and green peafe, are generally* 
efteemed at mod tables in proportion to the degree 
o {greennejs which they a flu me. To heighten the 
colour, experienced houfewives, not ignorant of the 
efficacy of copper, generally give the preference to 
fuch veflels, and to make fure work of it, on cer¬ 
tain occafions, even direct that copper half-pence 
alfo fhould be added! Hence, perhaps, the auftere 
metallick tafte and naufeating quality which we 
fometimes, with regret and furprize, experience on 
partaking of thefe dainty inviting vegetables. 

D d 3 Tea. 
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Tea. 

The water in which tea is infufed is commonly 
boiled in a copper kettle, and a remnant is often 
left to ft^nd till the day following, and if the tin 
lining be worn off,* the water acquires an unplea- 
fan t talte, which is fometimes aferibed to the bad- 
nefs of the tea, when in fa£t, it is wholly owing to 
the veflel. After long ufe indeed, the kettle ac¬ 
quires a thick llony incruflation from the earthy 
particles depofited by the water, which more effec¬ 
tually guards the copper from corrofion; hence an 
okf tea-kettle (ceteris paribus) is much fafer than a 
new one. Tea, in its recent flate, is faid to be 
dried on hot plates of copper j hence, perhaps, its 
ernetick quality, which however goes off befoic it 
arrives in this country. Whether the various ner- 
' v’.uis fymptoms, generally attributed to that vege¬ 
table, may not fometimes proceed from a metallick 
impregnation, feems at leait equivocal. 

The abufe of copper veffcls is by no means con- 
f ned to cities, towns, and villages, but extends to 


* So wtmnely thin is the tin in gener,;!, that even in tin- better fort 
o! mating, it h,is been computed that hail' an ounce is made to eov<r 
la-t ftjuare inehes, .icing only one grain of tin to a fijuare ineJi, and i.t 
i:;i t rior forts tonfukrably Id's. 

Watson’s Chemiftrv, vol. iv. p. 181. 

camps. 
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camps, fleets, and mercantile fhips, where fewer 
accommodations, and lefs attention to cleanHnefs, 
may be naturally expefted. Exclufive of this, 
copper veflfels at fea are peculiarly liable to contract 
verdigris, from the marine acid with which the air 
is impregnated, to fay nothing of the additional 
caufes derived from the nature of the provifions, 
fuch as fat pork, and other faked meats, which are 

daily boiled in them.-■** I have myfelf known 

(fays Mr. Travis) even a fmall fliip’s boiler, through 
negleft of cleaning, become one-eighth of an inch 
thick of verdigris, which would fometimes feparate 
in large flakes, and mix with the food; when it was 
no uncommon thing to have the whole crew fcized 
with violent vomiting, &c. But the dofe not being 
repeated long enough, they in general efcaped the 
dreadful effedls which attend the ufe of coppers ip 
large men of war, where the fri&ion is fo great, 
efpecially in a rolling fea) that their coppers, 
though built as ftrong as poffible, are obliged to be 
new let almofl: after every cftiife.” 

To this metallick poifon, chiefly, he endeavours 
to trace that dreadful fcourge the Sea Scurvy. For, 
adds he, “ the number of fhips we fend from Scar¬ 
borough is about 200 fail, and the feamen about 
3000. On board of thele, iron pots are in general 
ufe, and we have no inflan:, e of any one having the 

fymptoms 
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iymptoins called highly fcorbutick , except in fomc 
few of th" larger {hips, in which coppers are ufed.”* 

I fhall , t here {top to enquire into the validity 
of this nt ‘ theory of the fcurvy, efpecially as other 
cauies which prevail at fea are deemed fully ade¬ 
quate to the effeft, as the faltnefs of provifions, im¬ 
pure air, together with bodily fatigue and watchings, 
without having recourfe to this poifon, which in 
general {hews its effects more fuddeniy by attacking 
the bowels and nervous fyftem. 

* 

However this may be, it is certain there have 
bedn innumerable inftances of the pernicious con- 
fequences of eating foods drefled in copper velTels 
not fufficiently cleaned from this poifonous ruft. 
JVIr. Ramjay, and other navy furgeons, have ob-t 
ferved many extraordinary cafes of madnefs fud- 
denly appearing among the crew, for which they' 
could aflign no other caufe but the foulnefs of the 
coppers i but upon theil remedying that fault, the 
difeaie prelently flopped. -j- 

The author of a trail, entitled “ Serious .Reflec¬ 
tions on the Dangers attending the Uie of Copper 
Veflels,” publifhcd at London in 1755, aflerts that 

* London Medical Inquiries, vol. ii. p. 13. i lbiel- p. 150. 

“ the 
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« the greater frequency of palfies, apoplexies, mad- 
nefs, and all the frightful train of nervous difeafes 
which fuddenly attack us without our being able to 
account for the caufe, or which gradually weaken 
our faculties, are the poifonous effefts of this per¬ 
nicious metal taken into the body infenfibly with 
our victuals, and thereby intermixed with the ani¬ 
mal juices.” 

From the numerous examples of thefe alarming 
maladies which have appeared fince the above pe¬ 
riod, and particularly of late , we may conclude that 
the caufe (whatever it may be) ftill fubfifts without 
the fmalleft diminution. If to the effe&s of tliis 
poifon we add thofe of lead, and trace back their 
relpeclive influence in cookery, pharmacy, and the 
arts; and reflect h'ow often they may thus gain filent 
admiffion into our bodies in various foods, as well 
as medicines, we fliall advance ftill nearer to the 
truth; and perhaps find fufficient caufe for the 
above conjetture. If fo, wcffhall fee but too much" 
reafon to exclaim with the fons of the Prophets, 
(2 Kings iv. 40.) 

“ Death is in the Pot.” 

But even admitting the myftery to be thus folved, 
and the real caufe difeovered, it ftill refts wijh our- 

felves 
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felves to apply the remedy. Moved by confider- 
ations of this fort, the Senate of Sweden, about 
the year 1753, wifely prohibited copper veflels, 
and cxprefsly ordained that none but fuch as 
were made of iron or tin fhould be ufed in their 
fleets and armies—an example highjy worthy the 
imitation of the Britifh Senate! The Royal Col¬ 
lege of London have at length done the fame, by 
banifhing copper veflels from all chemical and 
pharmaceutical operations at lead:, wherein their 
danger was apparent.* 

It therefore only remains to be determined whe¬ 
ther we mean to follow fuch bright examples, or 
to fuller this pernicious metal fome time longer 
to difgrace our kitchens, and mingle its ruft with 
our viftuals j or in other words, whether we fhould 
not rather exert our authority, and refolve at once 
to extirpate the caufe of the evil, than thus tamely 
fubmit to receive a daily portion of poilon from 
/;ur cooks. 

Methods of deleting this Poifon. 

For the benefit of thofe perfons who know the 
value of health, and wifh to avoid the dangers that 
mull daily await them while copper veflels continue 
to be employed in all culinary procefies, I fhall now 

* See ti e new edition of their Pharmacopoeia, in the year 1788. 

add 
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add a few additional remarks on the principal che¬ 
mical tefts mentioned in the firft effay, by way of 
illuftration. 

i ft. The moft exquifite teft of the prefence of 
copper is the Volatile Alkaliy or Spirit of Sal Ammo¬ 
niac, 1 f ten or twelve drops of this fpirit be added 
to any liquor impregnated with copper, it inflantly 
exhibits a blue colour, in proportion to the quantity 
contained. This elegant experiment has been car¬ 
ried to an almoft: inconceivable degree of minute- 
nefs by the Honourable Mr. Boyle , fo as to affiyd at 
once a ftriking example of the excellence of the 
left, and the extreme divifibility of this metal. • 

idly. Another methbd is by precipitation with 
^iron. Thus if a piece of polifhed iron be immerfed 
fome time in any fluid wherein copper is held in lo~ 
lution by the intervention of an acid, the acid, having 
a Itronger attraction to iron, lets go the copper to 
unite with it, and the copper is afterwards foiuyl 
adhering to its furface in its lhining coppery form, 
as has been already mentioned. 

$dly. By evaporation of a large quantity of the li¬ 
quor, and fubfequent calcination and redu£lion } as 
propofed concerning lead.* 


* Effay ii. p. jf!i. 


Thus 
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Thus may acids, fermented liquors, and various 
fufpe&ed articles of diet, be eafily put to the teft. 

Where clear pellucid liquors are to be examined, 
the volatile alkali alone is quite fufficient j but in all 
turbid or coloured mixtures, it will be fornetimes 
requifite to have rccourfe to the feveral methods 
fuccelfively, by which, it is prefumed, the poifon 
cannot eafily efcape dete&ion. 

Indications cf Cure . 

Practical authors, among whom M. I'ijfct, Dr. 
Buchan, and others, who have humanely conde- 
feended to inftruft the common people concerning 
various difeafes to which they are incident, feem to 
have been rather deficient concerning the treatment 
of metallick poifons. After the ufc of an emetick, 
they appear to lay the whole ft refs on copious dilu¬ 
tion with milk, oil, or fat broths, which, though by 
no means improper, yet are too often found inade¬ 
quate to the cure. 

Milk, and oleaginous fluids, it rnuft: be obferved, 
difiolve metallick falts with difficulty, and there¬ 
fore are much inferior to tepid water, the common 
menftruum of all faline bodies, and the beft diluent 
for wafhing them fpeedily out of the body. Olea¬ 
ginous fubftances tend to mitigate the fymptoms, 

it 
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it is true, partly by evacuating, and partly by inve- 
loping the poifon, but having no fpecifick power, 
entirely fail of fubduing the remainder, which often 
lurks in ambufli amidft the various folds of the in-’ 
terior coat of the ftomach or bowels, and there 
continues to exert its mifchievous effects. 

As the confequences of mineral poifons are lb 
fuddcn, and the fymptoms fo extremely rapid as 
frequently not to admit of calling in a phyfician, or 
even any other medical aid, I lhall here attempt, in 
fome fort, to fupply the deficiency of thofe popular 
and truly refpettable writers. 

Fir ft Indication. Whenever this, or any other 
metallick poifon has Been inadvertently taken, the 
t firft indication «is undoubtedly to expel it as Ipeedily 
as pofiible by an emetick of very quick yet fafe 
operation. For this purpofe twenty grains of IVhite 
Vitriol may be diffolved in half a pint of warm wa¬ 
ter, and drank immediately, followed by very plen¬ 
tiful dilution with fimple tepid water alone, till the 
whole of the poifon is brought up, which may be 
known by an entire cefl'ation of the fymptoms. 

Wfith refpett to the prefent poifon, as a Angle 
grain of verdigris excites inllant vomiting, it fuper- 
fedes the neceffity of other emeticks, and j:his pro- 

penfity 
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penfity may be Increafed as long as may be con¬ 
venient, by mere dilution. But where an hour or 
more has elapfed before the accident is difcovered, 
a portion 6f the poifon has already entered the bow¬ 
els, and cannot now be difcharged by vomiting, 
but requires peculiar management; which brings 
me to the fecond indication. 

Second Indication. Which is, to correct the re¬ 
maining poifon by proper antidotes, if any iuch be 
known, or to difeharge it downwards as fpeedily as 
poffible. Fortunately this may be generally accom- 
plilhed where the nature of the poifon is previoufly 
knoUn, and the remedy adminiftered before the in¬ 
ternal parts are irreparably injured. This applies 
indeed principally to the poifons of the metallick 
clafs, which are much better underftood than thofei 
of the vegetable kind, and of courfe more eafily 
decompofed by chemical agents. 

, Thus if to a folutipn of verdigris, which is 
known to confilt of copper combined with an acid, 
we prefent an alkali or abforbent earth, we know, 
from the laws of chemical attraftion, that.the acid 
prefers either of thefe bodies to copper, and will 
therefore depofit the metal in form of an ina&ive 
calx, now deftitute of the virulence it lately pof- 
feifed fiom the acid. Therefore it may be very 

advifeable. 
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■advifeable, the moment this poifon has been taken, 
to proceed as follows: 

In about fix quarts of tepid water difiolye half an * 
ounce of any alkaline fait, as fait of tartar , fait of 
wormwood, or pearl-ajh or if thefe be not at hand, 
a folution of near double the quantity of common 
•wood-ajhes when drained through linen, may anfwer 
the end. Let a pint of this weak alkaline ley be 
drank every half hour, with a tea-fpoonful of cal¬ 
cined magnefia, till the fymptoms difappear. As a 
confiderable part of the liquor will be rejected 
by vomiting, this copious dilution muft be refo- 
lutely purfued till nearly the whole is taken,- and 
the poifon entirely decompofed, and walked out of 
the body. 

A pint of the alkaline ley may alfo be adrm- 
niftered clyfterwife* efpecially if the pain Ihould 
continue; and the magr.efia muff be repeated till it 
has operated brifkly, fo as jo cleanfe the fiomack 
and bowels very effectually. For while the fmalleft 
particle of the jfoifon remains unfubdued, the pa¬ 
tient is not fafe. 

The calcined magnefia here feems greatly prefer¬ 
able to molt other purgatives, particularly thofe of 
the acrid kind, which would be alfo highly im¬ 
proper. 
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proper, on account of their heating quality, and that 
for the following reafons: 

i/?. l’ecaufe tnagmjia being perfectly mild and 
infipid, it' fits rafy on the ftomach, while the others 
are conftantiy rejected. 

idly. It operates in fo gentle a way as to diminifh 
the inflammatory diipofition, which the others tend 
only to exatperate. 

2dly. As an abforbent earth, it corrects the acri¬ 
mony of mctaliick poifnns by decompofing them, 
and is pci haps the only cathartick that pofiefies 
this propel ty. 

After this treatment, fhould any relicks of the 
poifbn remain, which however is not very probable, 
the liver of fulpbur, as recommended in the prece¬ 
ding efiay, or a com fe of Hath IValers, accompanied 
by a milk and mucilaginous diet, will, it is pre- 
fumed, feldom fail to compleat the cure. 

It may not be improper to obferve that the above 
method is not confined to verdigris, or poifon of 
copper, but is equally applicable to other mineral 
poifons, as thofe of lead, glafs of antimony, corroftve 
fublmatc, cobalt, and perhaps arfenkk itfelf. This 
* laft. 
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laft, however, is fo refradtory a fubflance, /and fo 
intractable to almoft every method of treatment, 
that its component principles retain a dtgrey of vi¬ 
rulence even after they are difunited, and the metal 
decompofed. Hence it is matter of ferious con¬ 
cern, that this moft formidable poifon begins to 
be adminiftered as a medicine by almoft every 
dabbler in phyfick! 

It had long indeed been ufed as an empirical 
application againft cancers, but of late it has been 
alfo given indiferiminately in fume other difeafes, 
nay even in common agues, wherein there could 
certainly be no juft pretence for having recourfeH?) 
fo doubtful—fo dangerous—fo defperace a remedy! 


Article XXXVI. 

On the Mangel-Wurzel , and a new Drill-Roller , 

[By Sir Thomas Beevor, bart. to the Secretary.] 
Sir, 

T Have little to fay in anfwer to your inquiry re- 
-*■ fpe&ing the Mangel-Wurzel: the few plants of 
it which I cultivated laft year afforded me no op¬ 
portunity or ground whereby I could judge of their 
Vol. V. E e 'effeft 
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dte£t upon the cattle which fed on them. I Could 
therefore only try whether they would be eaten or 
rejected by cows, bullocks, and fheep; and whe¬ 
ther, in cafe they were left in the ground, they would 
fo well endure the vicifiitudes of froft and thaw, 
through the winter, as to furnifh the farmer with a 
certain and plentiful fupply of food in the fpring. 
With refpe'fl to the firft obi eft of my trials, the re¬ 
port I have to make is, that I found all my cows, 
bullocks, and fheep, would, after two or three days, 
feed as readily upen them as on turnips or any 
other food; but with regard to the latter objedt, I 
cannot fay the refult was fo favourable as I could 
Have wifned, and did expeftj for, notwithftanding 
the mildnefs of the weather through the whole of 
the laft winter, and the different means I 11 fed for 
the prefervation of the roots, by* covering fome.of 
them lightly with earth; others with ftraw, and 
leaving others in the ftate in which they had grown; 
I did not find half of them found or fit for ufe in 
the month of March. Now if this fhould have 
been the cafe with other crops, and they be not 
found able to refill the power of the froft, whilft 
ftanding in the field, I apprehend they will never 
anfwer the farmer’s purpofe as a winter food for 
cattle upon any large fcale, fince there could be 
very few men‘found who could fpare time to pull 
up tlfe product of from twenty to one, two, or three 

hundred 
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hundred acres of thefe roots before winter; and 
when pulled^ I conceive there would be ftul fewer 
found who could contrive in what manner anS place 
they might be put, foas to be fecure from frcft, and 
convenient for daily ufe; but perhaps, the evil I 
mention may not have generally exiftcd, and may 
have been owing to fume particular unheeded caufe 
only ; of this I wifa to be informed, and mean again 
to attend to in this winter, as I hope other gentle¬ 
men will alfo do. 

As I know nothing more likely to promote and 
produce a perfeil agriculture than the knowledge 
and employment of fuch implements in cultivation 
as are well contrived, fimple, and either originally 
or from their durability cheap, I have lent you the 
Model of an Iron Roller, which feems to anfwer in 
all thofe particulars. It has been lately invented,* 
and is coming into ufe in this neighbourhood 
it is contrived for the purpot'e of diltributing the 
grain in regular rows, and at a proper depth; and 
Jus been found eftc&ually produ&ive of the prin¬ 
cipal benefits which have been derived from the 
operation of drill-ploughs, or the pract ice of dib¬ 
bling and fetting the corn by hand, with the great 
advantage of faving both time and expence; as, by 
the ufe of this fimple machine, one man may fow 
and coyer five or fix acres of corn in one day, ufing 

E e 2 for 
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for thepurpofe three horfes, as its weight is very 
confide liable, and will require fo many. It has 
been hitherto cniefly ufed on clover or other grafs 
lays on\he firft ploughing, but may be as properly 
employed on land which has been three or four 
times ploughed. The view of the model will, I 
believe, give a full and clear idea of its operation, 
and make it unneceffary to add further to this ac¬ 
count of it. Should the Gentlemen of the Society 
think ot’nerwife, and that the object is worthy their 
attention, I (hall readily convey to them every ex¬ 
planation they fhall require. 

" i am. Sir, on this and every occafion, with much 
regard and efteem, 

Your’s, &c. 

llcthel, THOMAS BF.EVOR. 

Dec. 22, 1788. 

tV The model above alluded to is delineated on a fmall 
fcale, as per plate No. 2, The con ft ration of it is fo ob¬ 
vious, that bare infpeftion may luftice to fliew its ufe. It 
is contrived for three horfes to draw abreaft, driven by a man 
elevated behind them. The length of the roller may be more 
or lei's, according to the choice of the owner: and the ribs of 
it may be aifo deep or ihallow, fo as to determine the depth 
of the/hills, and thediftances of the rows, by the fame rule. 

The 



The common length is about eight feet; and if eight inch 
diftances, for inftance, Ihould be thought moll pr/per, then 
the roller would have twelve ribs. The commomdiameter 
is about twelve inches. It is ahnoft unneceflary *0 remark, 
that the foil on which this implement can be ufed to grcateft 
advantage mud be a light one, the furface even, and well 
pulverized. The feed, after the roller has palled and pre¬ 
pared the drills, is to be fown broad-caft. It falls into the 
drills, almoft wholly by the fowing; but that defign is com¬ 
pleted by a bulh harrow, which is ufed acrofs the drills to 
finilh the bufmefs. After this the corn comes up in regular 
rows, as though drilled by a machine. Two horfes may be 
deemed fufficient, on fome foils. 


Article. XXXVII. 

On the Turnip-rooted Cabbage , Roota Baga t 
and Potatoes. 

[By the Same, to the Secretary.] 

Hetbel , Jan. 22, 1790. 

Sir, 

r J~'HE apprehenfiort of increafing your trouble, 
by a frivolous and ufelefs correfpondence, has 
of late withheld me from writing to you* and 
though I have now ventured to do it, I am not 
without a fear, that the fmall morfels of experi- 
E c 3 mental 
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mental information I am able to fend you, will re¬ 
quire vJur indulgence to accept of with any tole¬ 
rable degree of complacency. 

On the 30th of May 1788, I had four acres of 
turnip-rooted cabbages fown in the random or 
common method of turnip lowing, which, growing 
very thriftily, were hoed out the firft time on the 
t ft of Auguft following, and again a fecond time on 
the 16th. Thefe plants endured the long and fe- 
vere froft of the fucceeding winter, without the leaft 
injury, though three-fourths of all the common 
turnips in this county were dcftroyed by it. 

On the 21ft of April 1789, I caufed (in order to 
ascertain the quantity) twenty feet fquare of them 
to be taken up from three different paits of the 
• field, which being weighed,.I fqund the average 
produce to exceed, by fix pounds, twenty-four tons 
and a half per acre; though at this time their tops 
had not fprouted above three inches in height; for 
thefe plants I was offered by feme neighbours ten 
guineas per acre, but as ntv'want of green food was 
great, I would not accept of it, or indeed of any 
greater lum for them. 

If farmers would obferve, they could not b\it 
karri*, from their repeated experience, the very little 

dependapeq 
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dependance which can be had on the (imply of 
food for their cattle in the fpring from if crop of 
common turnips, either after a fevere anil frofty 
winter, or after a very mild and warm one/ (which 
laft conftantly caufes fo early a growth of their tops 
as to render both them and the roots of little or no 
worth) and they would then, 1 conceive, rarely fail 
to have fiich a proportion of the turnip-rooted cab¬ 
bages growing on their lands, as would afford and 
enfure them a full and excellent provifion for their 
cattle for about three or four weeks in the Jaft part 
of the fpring. A greater quantity of them I* do 
not wifh to recommend, as the confumption of 
them, particularly when drawn, and carried fflSm 
olf the land, is certainly attended with rather more 
trouble and expence than that of common turnips, 
Specially if the’ foil be wet and heavy;—the befit 
for them, and that on which mine grew, was a dr^ 
found, mixed foil, worth ids. per acre, at the dil- 
tance of fcven miles from Norwich. 

Though the very accurate, numerous, and valu¬ 
able experiments of Dr. Anderjan on Potatoes, may 
feem to have fo fully inftrudled the publick in every 
particular necdfary and ufeful refpecting the culture 
of them, as to render any farther information or 
communication on that head unnecelfary ; yet as 
frefli and repeated experiments, carefully, made, 

and 
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and faithfully related, may chance to throw fome 
additional light upon the fubjeft, 1 have ventured 
to fenc£ you, in the annexed paper,* the refult of 
one which was made here laft fummer; however, 
to avoid prolixity, I have left the corollaries to be 
drawn from it, to thofe gentlemen who may con- 
defcend to compare my account with the firft three 
experiments related by the very able and ingenious 
Do&or, and printed in the laft volume of the Soci¬ 
ety’s valuable Papers. 

I hope you will, before the receipt of this, have 
obtained from one or more of your numerous cor- 
refpondents, fome account of the ule, produce, and 
value, of (lie mowing cabbages , as well as of the 
Roota Baga , of each of which I had laft fpring a 
fniall parcel of feed lent me, which was fown, and 
has produced feveral plants. Some of the mowing 
’cabbages were cut down three limes, and grew into 
head again fo fpeedily, that had I had Jeifure to have 
.attended to them, I dQubt not but that the cuttings 
might have been repeated j but as there is never on 
my farm any want of frefh vegetable food for cattle 
in the fummer, unlefs I can find them continue to 
vegetate in like manner during the winter (which 
mine have not done) or very early in the fpring, I 
think they will not prove to me, or any one under 
the likf circumftances, an object of much value. 

* Sec the Table at the end of this article, p. 4-7. 
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The appearance of the RootaBaga plants is much 
more promifmg; their growth was quick, rfrid their 
roots very much exceed in fize all thofelof the 
turnip-rooted cabbages growing in the fame field, 
and on precifely the fame foil. They are firm, 
fweet, and particularly grateful to all cattle; unfor¬ 
tunately, they have been fo much fo to hares, 
pheafants, and wood-pigeons, as to have obliged 
me, in order to preferve fome of the few plants I 
have raifed, to tranfplant the chief of them into my 
garden, whereby I might fecure a fufficiency of feed 
from them to fow in the enfuing feafon. Several 
of thofe in the field are very much eaten, whilft 
neither a turnip-rooted cabbage, a mowing cab¬ 
bage, a common turnip, .or a Scotch cabbage, all 
(landing in the fame field, are yet touched. They 
are, when drefled for the table, in the manner of 
other turnips, univeri'ally preferred to them; andT| 
if they fhould be found to endure the feverity of the 
winter, retain their goodnefs late in the fpring, and 
not decay and rot where bitti'n by the hares, &c. F 
(hall not hefitate to prefer the cultivation of them 
to that of the turnip-rooted cabbage, or any other 
vegetable of the kind I have yet met with. 

I have lately read a letter from Baron Dimfdale 
to that excellent farmer, and my mod efteemed 
friend. Lord Adam Gordon, giving him an account 

of 
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of a turnip called the Hajlings 1 'unriQ, which he 
fays aJrentleman near Bath has cultivated in his 
gardeit and of which the account is very flattering. 
If it be found to be fufficiently produftive to ferve 
as a crop for cattle, hardy enough to refift froft, and 
enduring late in the fpring, I (hall think myfelf 
greatly obliged if you would procure and fend me 
a few feeds of it; and when the winter is pafled, I 
will communicate to you what opinions I fhail have 
formed of the value of the Roota Baga plants for 
the purpofes of hufbandry. 

I am, Sir, yours, &c. 

THOMAS BEEVOR. 


The Society has not yet received any very particular 
'or authenticated accounts of the value of the Mowing Cal- 
huge-, but for general information, as wc)I as to gratify the 
curiofity of their valued correfpondent Sir Thomas Beevor , 
they will be glad to receive from any quarter frefh accounts 

of thofe who have fown fc.-The Roota-Baga is a plant 

from which great expectations are formed, both as a vege¬ 
table for the table, (in which refpeCi Sir Thomas’s opinion is 
generally agreed in) and as an article of food for cattle. Little 
doubt can be formed of its being hardier than the turnip;— 
and its greater fweetnefs and folidity muft give it a preference 
in the efteem of many perfons. We hope to be able in our 
next volume to give a fuller account of it. 

% 



April 30th, 1739, I planted Sixty Golden Dunn Potatoes, weighing together 1 fib. 8 oz. in five rows. 
The rows two feet (funder, foil Jlroug and rich, but not dunged. 



A Root of No. t. produced 86 potatoes, varying from the fize of a hen’s to that dr*-fl? 3 h*s egg. 
The weight of which was, tft. 5H3.—In the calculation of the weight, very fmall fractions are omitted, 

*% Nos. 1, 2, 5,,were out^de j j, 4, inude rows.-A Buihel weighs 751b. 
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Article XXXVIII. 

On Plfazh.s, and particularly the Rev. Mr. Cooke's 
new Swing Plough. 

[By James Adam, efq; to the Secretary.] 

Sir, 

T WAS favoured with your circular letter of the 
11 th of Auguft, and alfo with your very polite 
and obliging anfwer to mine, acknowledging at the 
fame time the receipt of my book. I am much 
flattered to find from you, that it has met with the 
approbation of thofe Members of your Society who 
have done me the honour to perufe it; and as I have 
therein treated pretty fully of the form and mecha- 
' niirn of ploughs, as a matter extremely intcrefting 
to every agriculturift, I ill all beg* leave to trouble 
‘y ou with fome of my lateft experience anti remarks 
on that fubjeft, which I hope may become ufeful in 
leading towards farther improvement. 

In the firll feftion of my third elTay, when fpeak- 
iug of ploughs, I have ventured to alledge, that, 
though the moft common, they have ever appeared 
to me the leaft perfect of all the inftruments of 
hufbandry; and that I was of opinion, they were 
not yet well underftood, either with refpedt to their 

conftru&ion 
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conftruftion or mechanifm. I have likevyife ob- 
ferved in the fame place, that the vaft ^riety of 
ploughs over all Great-Britain and Ireland, was to 
me a convincing proof that none of them were 
perfectly good j for if any one of them had a de¬ 
cided fuperiority, it would have been pretty uni- 
verfally adopted, on fimilar foils. 

This was the ftile of language I ufed frequently 

to hold with my friend, the Reverend Mr. Cooke, 

the ingenious inventor of an inimitable drill-plough 

and horfe-hoe. After many converfations of this 

kind, Mr. Cooke was induced to turn this lubjeft in 

his mind, and fome time after Ihewed me a mCtTel, 

which I have hinted at in the above-mentioned 

» 

feftion of my book, as promifing well. Since that 
lime Mr. .Cooke Has purfued his idea, and, in my 
opinion, with great fuccefs. In ftiort, lie got fonstT 
bodies of ploughs made of caft-iron, confifting of a 
mould-board regularly twifted, with the land fide of 
the plough, and a plug for ^fixing on the {hare, aH 
in one piece. This combination of the parts, 
which fo cffentially * afredt the operation of the 
plough, prevents the poffibility of their undergoing 
any alteration from the unlkilfulnefs of country 
ploughwrights, who have only to add the common 
wood-work to thefe caft-iron bodies. 


Mr. 
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Mr. Cooke hid one of them fitted up at Londort 
>ugh, with a fhare of wrought iron, a 
the necefiary wood-work. This he 
tried in a loamy foil, and it anfwered perfectly well, 
but this did not fatisfy me ; I therefore requefted 
him to come and fpend a few days with me in the 
country, and take along with us two of his iron 
calls, in order to have them fitted up, and make 
trial of them in fome of the ftrongeft foil in Eng¬ 
land, and in many places mixed with flints and 
pebbles. This he cheerfully complied with 5-—wc 
accordingly put our plan in execution, and for a 
firft clfay, I think I may add, that we met with 
m<Jft extraordinary fucccfs. I was fo much pleafed 

with my two fwing-ploughs of this new form and 

« 

conllruiStion, that l have ploughed with them ever 
fince, and I will venture to fay it is* the belt plough- 
•kig ever performed on fo ftrong a foil. 

* m 


as a iwiiig- p 
coulter,, and 




I believe, Sir, your Society will admit that this 
plough has fome peculiar excellencies, when I tell 
you that it requires but three horfes inftcad of four, 
which I have always ufed on this land, which is not 
only ftrong but hilly; and I am confident two horfes 
would be quire lufficient in this plough, were the 
land level and loamy: and befides, that it turns a 
clean and fquare furrow of feven or eight inches 
deep; that it lays it over completely, and that it 
breaks and fiiivers it in the aftioir of turning. 
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When we find fo many good qualities in a fwing- 
plough, which is at the fame time fo Ample in its 
conftruction and tackle, would it not be 'abfurd 
ever to employ a wheel-plough, with four horfes, to 
do the work which can be done by the fwing with 
two or three at raoft ? and yet fo powerful is cut- 
tom, or fafhion, or prejudice, that I fee every 
firmer round me dragging a heavy Hertfordfhire 
wheel-plough over his lands, which in many foils 
does no more than fcratch them. I am fure I do 
not exaggerate, when I fay that many farmers in 
this neighbourhood do not turn a furrow of above 
three inches deep. But befidcs this, our clumly 
wheel-ploughs are all made with ftraight mOTrTd- 
boards, which do not turn the flag, unlefs the 
ploughman lays them over fo much on the land fide 
fdge, that the tail of the mould-board fvveeps along 
the under fide of the turning turf, and helps to Is 
it over. This’pofition of the plough is attended 
with one very bad confequence, which is, that it 
raifes the fin of the flhare 'out of the level ; thl* 
makes it cut the bottom of the furrow obliquely, 
and the turf or flag thus railed is not iquare or par- 
rallel, but triangular, leaving the foil when ploughed 
of unequal depths. 

This I call a very great defedl in our wheel- 
ploughs, but this is not the only one; for the molt 

fkilful 
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fkilful ploughfnan, in ufing that implement, muft 
run it ojfer a certain ip ace before he can lay fuffi- 
cient hold of the foil to turn up a tolerable furrow, 
and at the further end of the ridge he repeats the 
fame defect, and a certain fpace is blinked, in gra¬ 
dually raifing the fliare out of the foil ; and thus, 
both ends of the ridges are worfe ploughed than 
the reft of the land, which I call another great de¬ 
fect. But what is wor/t of all, is, that in wettifh 
or doughy land, the wheels of the plough are fo 
clogged with the tough foil, that it is impoffible to 
make them move round and thm the ploughing is 
flopped, however preffing the lea Ion. 

Is it nor then aftonilhing, thro v.iJs a!! thefe ca¬ 
pital defeats, the wheel-plbugh ihould yet remain 
the favourite implement in this and other counties, 
where agriculture isfo well underftood; and that fo 
light and fo efficient an implement as the fwing- 
plough fhould be fo much neglected! I will venture 
p affert, that wherever there is a fair comparifon 
made between the operation of the belt wheel-plough 
and the fwing-plough invented by Mr. Cooke, that 
the latter will be greatly preferred. 

I do not however mean to alledge that the fwing- 
plough is altogether faultlefs; there is no imple¬ 
ment I ever faw, without fome defect, and that of 
« 
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the iwihg-plough is, its being liable to be thrown 
Cut of its work by fome large flint or pebble, or by 
a flip of the ploughman’s foot, who, leaning his 
Weight on the handles, raifes the fhaie out of 
the ground; but this tlefed is foon remedied by 
drawing back die plough to where it firft began to 
lofe. its ucpti -.d re- entering the furrow on its 
:ner level. 

On the '-civ; '■ «• ’ this d<. fed more than 

•".•vip.f late., i'V •*••••" ,->f the draught, the 

v of t :• ;'.:i "r.. mntciiate depth.of 

>■■■■ v ’ ■ : clean, fquare and 

ter.iity of the ritfe-i? 
t . uv.n : deep /arrow, i mean one of 
•i or eight int-hej- in a ftrong foil, which I have 
iie^cr yet teen done by any of our wheel-ploughs. 

From whence fhe ridiculous predilection in favour ' 
of thefe ploughs Ihould arile, I am at A lofs to de¬ 
termine, unlefs it be, as before obferved, f’rom_ 
cuftom, or falliion, or prejudice, or fome fueh rea- 
fon as frivolous and unfatisfa&ory. I, who have 
tried both, and have given to each a molt impar¬ 
tial obfervation, mult fairly decide in favour of the 
fwing, except in very particular cafes, fuch as 
breaking up an old ley or very ftrong foil, rendered 
hard by a long continuance of drought, or for ftir- 
Vol. Y. F f ring 
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ring to fome uncommon depth, fuch as eighteeil 
inches, which Arbulhnot did with a wheel- 

c 

plough of his own conftruflion, defcribed in my 
fir Pc volume, page 214, where I have alfo given a 
plate of it. 

Before I conclude, I muft obferve, that the fin of 
the fhare of Mr. Ctckes fwing-plough is very nearly 
as wide as the bed of the plough, by which means 
tiie bottom of the furrow is as completely cut by it 
as the land fide is by the coulter; thus nothing is 
left to be done by the bread: of the plough and 
mould-board, but to raife the flag gradually, and 
layJt over compleatly. 

I think it likewile ncccfiary to mention, that the 
Suffolk (‘at- head and copie (as defcribed in the 
above-quoted eBay, where a plate is given of them) 
’“Tire what I life for regulating the width and depth 
oi my furrow. A fmall alteration in the length' of 
the ridger ever the thill-horfe alfo lets the plough 
'more or k Is rank ; but it muft be obferved, that it 
Humid never be taken up too fhort, for that creates 
a very hurtful angle in the line of tra&ion. Nei¬ 
ther muft I omit to mention, that the rifing flag 
fwceps along my call-iron mould-board* fo glibly, 

* A raft-iron mould-board is not a correct expredion, but we fay, 
ns inrorrectiy, a filver camUcftick, a glafs inkhorii, Ac. preferving the 
name- Cl the materials of which thefc utcnfils were originally formed. 

touching 
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touching ev^ry part as it paffes, that it has poliffied. 
it like bright Heel. 

Some old farmers in this neighbourhood not 
over-fond of novelties, and even the plougbwright 
who works for me, confefs that they never faw fo 
much execution done by fo fmall and fo light an 
implement. 

1 have been the more diffufe on this fubjeCt, be- 
caufe I fee from the fourth volume of your trans¬ 
actions that the improvement of ploughs has be*n 
an objeft with your Society. I am not at all qua¬ 
lified to judge of the ploughs produced to the So¬ 
ciety, having neither feen them nor the work they 
performed j but I hope the Society will excufe my 
making fome few femarks upon thofe trials as they 
are there related. In the firft place, 1 fhould ima¬ 
gine that the trials of wheel-ploughs and of fwing- 
ploughs, in order to be correCt, Ihould be made 
Separately, becaufe they are intended for very dif¬ 
ferent purpofes, and therefore what is a talk foi 
a wheel-plough, is not a talk for a fwing, and 
•vice verfa. 

In the Second place, the talk prefcribed by your 
committee was a furrow of four inches deep only, 
which does not feem to me a Sufficient trial of a real 
F f 2 effective 
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effective implement, armed with two coulters, and 
drawn by fix oxen. I confefs, I Ihould have flip- 
pofed that no furrow under eight inches was ade¬ 
quate to iuch a formidable apparatus, let the foil be 
what it would. The execution of the work per¬ 
formed by this plough was furely abundantly rapid, 
and I have no doubt of its being well done, as it 
was approved of by the committee; but I muft ft ill 
contend that the talk was not fuitable, or, in other 
words, this plough was improperly employed upon 
a four-inch furrow. However, this plough, if tried, 
would perhaps have performed its part equally well 
on a much deeper furrow, and therefore it would 
be'highly gratifying to all lovers of agriculture to 
fee a plate and defcription* of it in your next pub¬ 
lication j and might I fo far prefume, I would point 
out my method of defcribing Mr. 'Arbuthnot 's wheel- 
plough (vol. i.) as being not only accurate, butbe- 
caufe it enables any perfon to have one made from 
it, all the dimenfions being marked. 

c • 

With regard to Mr. Thomas 's light fwing-plough, 
it feems to me extremely fingular, that when drawn 
by four finall oxen it could not perform a talk ap¬ 
parently fo eafy as a four-inch furrow, without the 

* A defcription without a plate would be fomewhat difficult to ren¬ 
der full and plain; this plough is now pretty well known, but perhaps 
in a future volume a plate of this and fome other forts may be given. 

additional 
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additional aid of a horfe. This woufd almoft lead 
me to fufpeft fome error in the mechanifm of his 
plough. 

The fingle wheel under the beam of farmer 
Sully ’s plough, I fhould apprehend would deftroy its 
utility as a fwing, without making it a good wheel- 
plough. The wheel, I am fure, muft render this 
plough very ufelefs on wet tough land, I have 
before remarked. 

I am, with great regard, Sir, 

Your moft obedient humble fervant, 

JAMES ADAM* 

Sbevlry-Lodge, Herts, 

Nov. 13, 17 89. 


[The Society is much obliged to Mr. Adam for thi& • 
letter, particularly a» it describes a new plough which promifes 
to become of publick utility. With regard to Mr. Adam’s 
ftriitures on the ploughs ufed at the laft publick trial for the 
premiums of this Society, it is prefumed that had he been 
prefent, and a witnefs of the uncommon ftrength of the foil, 
under an old ley, and rendered ilill harder by froft, he would 
have thought the talk no unequal one for fix oxen drawing a 
double-coultered plough only on a four-inch furrow. Nor 
will the difficulty with which a light fingle plough could be 
drawn by four oxen, without the aid of a horfe, be conlidered 
9$ a trivial argument in favour of the double plough.] 

F f 3 Articw 
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Article XXXIX. 

On various SuhjeEls. 

[In a Letter to the Secretary.] 

L -, South-Wales , Nov. 27 , 1789 . 

Sir, 

TAM favoured with your’s, and fhall always be 
glad to promote the patriotick views of your 
Society, by communicating my obfervations on 
Agriculture, but as I have not time to corned what 
I write, I beg that my name may not be made 
publick.* 

. I very much approve of fubftituting horfe-hoeing 
■crops, efpecially inftead of fummer fallows, which 
are tedious and expenfive. Our ableft and beft far¬ 
mers have for the laft fifty years been accuftomed 
to lay on their fummer fallows for wheat from four 


* After fitch a rfqiicft the Cominitjee cannot feel themfelves at li¬ 
berty to pubiifli the name of this practical and intelligent gentleman j 
but as the letter is not anonymous in itfelf, and the ftyle and good 
fenfc of the compofiti' n are linking, no apology to our readers can be 
neceflary, for depart:: p from a general rule in fupprelling a fignature. 
We wiih an increafeti nember of fuch corrcfpondents on any terms, 
and Agriculture many more fuch friends. 


to 
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to five hundred bufhels of lime p£r acre; which 
with four or five ploughings and harrowing, and 
the rent, feed, and taxes, coft them from 'five to 
feven pounds per acre; and they were fubjed to 
the like expence the fecond fummer before they 
obtained any benefit from their firft crops of wheat, 
which diftreffed them, and delayed the payment of 
their rents, as moft farmers are ambitious to rent 
farms too large for their capitals. After wheat they 
ufually fowed barley and clover; and then wheat, 
and barley, and fometimes oats; which 1 aft crop 
did much harm to the land, and they were obliged 
to let it reft five or fix years to their lofs. Having 
large eftates under my care, and farmed for fome 
years, I am endeavouring to improve them by ad¬ 
vice and example, as well as by reftridive cove¬ 
nants in their leafes; and I have the pleafure to 

think that my endeavours, with thofe of fome otlvr 

* . 

gentlemen in this county, and the rewards offered 
by our Society (the Giamorganflfire) produdive of 
much good. 

As the principal objed of fummer fallows is to 
clean the land, I think turnips, rape, cale, &c. in 
winter; and potatoes, mangel-wurzel, beans, &c. 
in fummer, will fully anfwer that end, and keep the 
land in good heart, with occafional drdfings. 


• 1 have 
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I have fuccefsfully followed the advice of Sir 
Thomas Beevor in raifing turnip-rooted cabbage in 
drills, and horfe 7 hoeing the intervals, eating them 
off with fheep after my turnips, and immediately 
{owing buckwheat (hardly known before here) and 
afterwards wheat. 

In other fields I have planted potatoes, well 
ploughed the intervals, drawn them with the plough 
at Michaelmas, and immediately fown wheat. 

Beans anfwer as a fallow crop in the fame way, 
and'I have no doubt but the mangel-wurzel will 
anfwer the fame intention. 


After fending fmall parcels of the feed you fent 
me laft March, to as many of our Members as have 
fitrms, I fowed the reft very thin in drills two feet, 
hfunder (which Ihould have been three feet;) we had 
very little rain in April, May, or June, and many 
died; about Midfummer I thinned them to about a 
foot afunder, and madfc other parallel rows in the 
fame field, and when the rain came they grew ama¬ 
zingly, and I ploughed the intervals as I ufually do 
to potatoes and beans. In Auguft I drew lbme of 
the collateral leaves for my cattle and hogs, but 
the neceffary attention to the hay and corn harveft 


(which this year came very inconveniently together) 

jprevent^d 
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prevented much attention to this crop,* which I have 
lately drawn and houfed, and I have Town wheat’ 
in the ground.—Many of the plants weighed from 
fifteen to twenty pounds j a;*: i.'dey keep well in 
the houfe three or four months, and i ourifh my 
horfes, cattle, fheep, and hogs (or airy of them) 
well, I fhall efteem them very highly, and think 
them a very valuable acquifition in agriculture. 1 
obferved no material difference between thole tranf- 
planted and not. 

My land is not deep, and light enough for carrots 
and parfnips, which I think are not fo eafily culti¬ 
vated as the mangel-wurzel, and will not produce 
fuch heavy crops. 

I fatted oxen with raw fliced potatoes and hay 
laft fpring, and I think it is much better for a far* 
mer to plant them in. his fallows, though he fhouM. 
make but ten or twelve fhillings per ton in feeding 
his horfes, cattle and hogs, in winter, than to keep 
his naked fallows often turned and cleaned from* 
weeds, and to let the whole expence fall on the 
wheat crop, which it toll not always repay. Be¬ 
sides, the potatoes will yield three times as much 
near great cities and towns* but I draw no general 
principles from local advantages. In many fix¬ 
ations it is very expenfive to carry corn to mill or 

market. 
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market, but if the farmer can raife crops that will 
pay to feed his live flock at home, and increafe his 
manure, thofe creatures will walk a long way to fair 
or market at a very little expence. 

I think it is clearly a good practice to raife cul- 
miferoas and leguminous crops alternately ; in this 
county lime is fo cheap, that I occafionally ufe lime 
for the former, and dung for the latter crops j by 
which the land may be kept clean and in good 
heart many years, without the expence and lofs of 
time in making fummer fallows. I find my Iheep 
more averfe to eat fliced potatoes than any of the 
Oth6r animals I have named. 

Tythe in kind has cramped and will always ob- 
ftrudl great improvements in agriculture j let form 
.fair commutation be fettled, and a cheaper way of 
obtaining inclofing bills, and a more permanent 
pofieffion fecured to the farmer, and I am convinced 
the improvements in agriculture will in a few years 
be very great. 

t■ 

1 think it would be ufeful if your correfpondents 
would fay how often, and upon how large a fcale, 
they have praftifed what they recommend, and 
with what fuccefs. 


It 
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It is unreafonable that the moll Induftrious far-, 
mer, who lays moft money out of his pocket to buy 
lime and other manure for- his land, fhall,’ before 
he is repaid his expences, fender one-tenth of his 
crop, which often turns the balance againft him* 
whilft his idle neighbour, having but poor crops at 
a very little expence, pays the church lefs than half 
as much for a farm of equal value. I know that 
the tenth of a good crop is often the whole of, and 
fometimes more than the farmer’s gain therefore 
tythe in kind prevents the cultivation of thoufands 
of acres, to the great lofs of the community. The 
arguments againft tythe in kind are fo many and fo 
ftrong, as well on account of national and pFivate 
injury, as the antipathy and law-fuits created be¬ 
tween the clergy and laity, that nothing but infatu¬ 
ation can prevent a reforrrv fo much wanted, and 
wifhed for by all candid well-informed men. • I 
have beneficial’tythe leafes, and therefore am writing 
againft my own intereft. Moft people that have 
written on this fubjeft want* patriotifm, candour, 6r 
fiifficient information. This mode of paying the 
clergy might be the ’beft before the of money^ 
but it certainly is the worft now. 

Refpefting Mr. Vagg’s method of night-rolling, 
my men could not fee any flugs on the ground or 
the roller after rolling two or three nigljtsj and 

when 
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when my turnips were four or five inches above the 
ground, many of the leaves appeared yellow, and 
on examination, a fmall long worm was found eat¬ 
ing the root, which worm the roller would not de- 
ftroy. I wifh to know if many farmers have fuc- 
ceeded by night-rolling. 

I generally drill my turnips, and fiiall in future 
provide rape, cale, or other plants, to fill up the 
rows where the turnips mifcarry, fo that the ground 
may be full, and my fheep may not be difappointed. 


Article XL. 

On 'Timber Trees. 

« * 

pn a Letter to the Secretary,] 

• i 

* 

r T , HE wifh you expreffed that I would fend the 
account of the growth of various kinds of 
timber trees that have* fallen under my notice , 
planted at different periods and under different cir- 
cumftances, Mas induced me tb forward the follow¬ 
ing fads and obfervations j and though I am fen- 
fible they are not abftraftedly of much value, yet 
repeated accounts of a fimilar nature accurately 
made, and properly compared together, would pro¬ 
bably 
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bably exhibit the fubjedt in new lights, and enable 
your Society to direct the future planter to thofe ex¬ 
ertions that may prove eventually moft profitable to 
his eftate, and moft beneficial to the pub’ick, which 
is the ultimate objed of your patriotick affociation. 

No. i. Red or black poplars planted on mea¬ 
dows near Norwich on a good warmmoift foil, from 
1746 to 1748, in ftands without roots, meafure at 
this time (1790) at about five feet from the ground, 
fix feet to fix feet and a half in circumference, and 
are from forty to fifty feet high. 

No. 2. The fame kind planted in the fameplace 
and manner, in 1765, 66, and 67, meafure four feet 
to five feet and an inch round, and are nearly equally 
high as the foregoing. 

No. 3. A peculiar kind of abele tree planted .at 
Seething in th<*year 1760, in ftands without roots 
ten or eleven feet long, on a bank about thirteen feet 
broad, with water on each fide, the bank firm land, 
meafure, at about five feet from the ground, five 
feet to five feet nine laches round, and are tall fiou- 
rilhing trees. 

No. 4. Allies planted out in 1758 and 59, eight 
to nine feet high, on good meadow ground, are 
now from three feet eight inches to four feet round. 

No. 5. 
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No. 5. Oaks tranfplanted three or four feet high 
from a nurfery in 1764 into a good Jightifh foil, 
dug two fpades deep, well cleaned, the trees planted 
pretty thick, are become very tall, and meafure at 
this time from eighteen inches to two feet round, at 
about five feet from the ground. 

No. 6. Some of the fame oaks left in the original 
nurfery, are from eighteen inches to two feet four 
inches in circumference. 

No. 7. Some of the fame, planted in an upland 
pafture (the foil clay) in 1769, when ten or eleven 
feet high, are now from eighteen inches to two 
feet round. 

No. 8. A particular timber oak meafured in 
1768—feven feet eight inches. 

1771—eight feet. 

1790—ten feet three inches. 

' No. 9. J have a fnhall piece of ground little 
more than half an acre, and worth about eight {hil¬ 
lings a year planted in 1764 with various kinds of 
firs, intermixed with young oaks. The firs have 
been felled by degrees for rails, joifts, fpars, and 
other ufes, to the value of twenty-five pounds, and 
have left a grove of healthy and promifing oaks. . 


On 
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On thefe fa&s I fhall take the liberty of making 
a few obfervations. With regard to the firft and 
fecond articles, the poplars, the advantages attend¬ 
ing their rapid growth requirfc no comment: but I 
may juft remark, the foil as already defcribed was 
particularly adapted to them, and that thefe plants 
are very apt to fail, where there are cold fprings, or 
the lower foil is gravel. 

The third, the abele tree, exhibits a remarkable 
inftancc of rapid growth. An old tenant of mine 
procured the original tree, I know not from whence, 
under the name of Dutch Beech ; finding the cut¬ 
tings flourifn uncommonly, I have planted them in 
a variety of foil and fituation, and at prefent I have 
not found any in which it does not exceed every 
kind of tree in its* fir ft ftages, I hare one particu¬ 
lar fpot where the foil is barren ooze, raifed by an 
addition of the fkme foil thrown out to form a piece 
Of water: I planted it with various kinds of trees; 
they all died or remained without growth, except 
lbme fmall cuttings of this kind, which being inter¬ 
mixed, flouriflhed as ufijal, and promife to become 
large trees. 

I have planted it on ground where cold fprings 
rife, and where the red or black poplar, after arri¬ 
ving at fome fize, died; they flourilh there ajfo with 

great 
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great vigour. A friend of mine has planted them 
on high and dry ground, where the? have alfo ex¬ 
ceeded every kind of tree planted with theinj the 
wood has all the app'arent properties of this Ipe- 
cies, and promifes to be excellent for turners, and 
other ufes. Its appearance is by far the moft beau¬ 
tiful of any of the poplar, abele, or afpen kind, that 
has fallen within my obfcrvationj the bark is of a 
greenilh yellow colour, delicately fmooth, the 
branches grow in a very pleafing and compadt form; 
the colour of the leaf in fpring is a beautiful fage 
green, growing darker as the fummer approaches, 
the under fide becomes then of a light colour, the 
upper of a darkifh green, forming a medium be¬ 
tween the afpen and populus alba, or abele tree. 

I have been thus particular in nfiy defcription of 
this tree, not knowing but it may be found in other 
places, and that fome of your correfpondents may 
be induced to propagate it. Its beautiful appear-’ 
a nee and rapid growth-point it out to thofe gentle¬ 
men who plant for ornament; and as no tree that 
I have feen is fo cheaply propagated, is lefs delicate 
as to foil,.or is fooner productive, it is confequently 
a primary objedt to the man who plants for profit. 

On No. 5, 6, and 7, I have to remark, that die 
tranfplanted oaks, though for a few years they 

fuffered 
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fuffered ii\ the removal, recovered themfelves by 
degrees, and difcover now, after oo to 24. years, 
little difference from thofe left in their native foil: 
—as to the tree in No. 6 meafuring 2 feet 4 inches, 
it was always larger than the others, and therefore 
no rule for the general average;—even thofe tranf- 
planted at 10 or 1 x feet high, are fcarce at all infe¬ 
rior to the reft. 

The growth of the oaks, by the fads recited, 
appear to bear no companion to that of other trees; 
the firft remark that confequently ftrikes every 
obferver is, that this is the leaft profitable tree that 
can be planted; and, if a man looks for the pro¬ 
duce of the firft 25 or 30 years only, this is un¬ 
doubtedly the cafe. Firft impreffions are difficult 
to eradicate, yet 1 wilh to lee as many lads as pof- 
ftble tolleded upon this fubjed, to alcertain th*e 
point indubitably. I think it will appear that the 
inftances I have ftated of the rapid growth of pop¬ 
lars, abeles, and aflies, are as^great as any that havg 
been produced; neverthelefs, what I have recited, 
taken altogether, tend m enforce upon my mind the 
dodrine of the fuperiority of oak planting,, in point 
of profit;—its beauty and utility will be univerfally 
allowed me. 

The fads adduced prove, that for the firft 25 or 
30 years, poplars, abeles, and afhes, exceed the oak 
Vol. V. Gg in 
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in growth in the proportion of at leaft two to one. 
I wifh fome of your ingenious correfpondents could 
furnifh a regifter for the fucceeding 40 to 60 years: 
but as the durability of human life is too little for 
fuch records, and the fpirit of obfervation is feldom 
tranfmitted from father to fon through many gene¬ 
rations, we muft be content with reafoning from 

detached fa<Sb; and this leads me to No. 8.- 

I found in my father’s papers the two firft admea- 
furemcnts of this tree, and 1 have within a few days 
takers that of die preient date; by this it will appear 
it has increased rapidly and uniformly; and I need 
not remark that, as it continues to increafe at the 
rate of fomewhat more than 1.]. inch yearly, it adds 
every year a greater and greater quantity of timber, 
in geometrical, progreffion; and .admitting that in 
1^68 it contained no feet of timber, in 1790k 
'contains 200 feet. I do not kn&w tfyat I am accurate 
as to the u.>‘ fentents, but the relative proportions 
arc coi 1 ect, which is all that applies to the prefent 
argument. The increafe, which is 90 feet of tim- 
bei-, is wonderful for 22 years, and not to be 
equalled, as I conceive, by any of the other kinds, 
at any period of their growth; the difference be¬ 
tween the poplars of No. 1 and 2 in 20 years was, 
in the fame mode of eftimating them, only 39 feet 
of timber each. But if, as in fact No. 9 in addition 
to this advantage, a crop can be obtained that will 

amply 
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amply pay .the rent and charges of the land for the- 
firft 20 or 30 years, and at the fame time tend to 
rear and nurfe up the oaks intended for the future 
grove, we muft confider our plantation as only then 
commencing its career, and charge it with no ex- 
pences till that period arrives. We lhall then find, 
that if the mind balanced upon the fubjedt, under 
the head of the laft confideration, the prefen t one 
will preponderate the fcalc in favour of our dodrine: 
and this reafoning applies to no other trees we have 
mentioned, for poplars will not thrive on fuch foils j 
—the drip of afhes is allowed to be injurious, a'hd 
thefe, as well as the abeles, would overtop and fjpoil 
the firsj not to add, that as all thefe derive their 
nourifhment from lateral roots, they would impede 
if not prevent the growth of firsj whilft in oaks, 
experience (hews that their fupply is derived from 
a deeper foil, or they, are furnifhed with different. 
particles of nutrition j there fecms too fomething 
congenial in their nature, and in their configuration 
there is an adaption to each other. 

When I confider all.the circumftances, I am in¬ 
clined to draw this conclufion, that if a regifter for 
100 to 150 years could be procured, of ground 
applied-to the growth of oak timber, and the like 
quantity applied to the growth of any other kind* 
the former would prove at leaft equally produ&ive 

G g 2 in 
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in quantity, notwithftanding the fuperior increafe 
of the fofc woods for the firft 20 or .30 years, with 
this additional advantage, that the timber is of one- 
third greater value. * 

My objett in this memoir is not to decide dog¬ 
matically, but to promote a more accurate enquiry 
on the fubject. The planters of oak feem hitherto 
to have exerted themfelves, as difcharging a kind 
of duty to their country, in propagating this im¬ 
portant and indeed neceffary timber; but as intereft 
is a motive more prevalent than patriotifm, if it 
lhall be made appear, as I think it will, that it is 
to tke advantage of gentlemen to plant this kind 
of tree in preference to all others, upon foils fuit- 
able to it, we may hope to fee the practice become 
general, and thus the eftatcs of ‘individuals bene¬ 
fited, as well as the national intereft in this veify 
important article fecured to pdfterity. 

€ . [The foregoing ingenious and valuable article is the 
communication of a Norfolk gentleman, well known and 
univerfally refpc&ed; the infcrtion of whofe name would 
have done honour to this Society: In compliance with his 
particular* wilhes and diffidence, that name is fuppreflcd. 
But it remains with the Secretary, and may be known by 
any gentleman who may have a motive for enquiry.] 


Article 
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Article XL. 

On the Turnip Cabbage. 

[To the Secretary.] 

Sir, 

T Send you herewith a plant of a fpecies of vege- 
■*- table, I believe, as yet but little known in Eng¬ 
land. I received the feed laft year, under the name 
of Turnip Cabbage, faid to be brought by Mr. 
Hajlings from the Cape of Good Hope. It is a 
very hardy plant, enduring the winter at leaft.as 
well if not better than brocoli. I have found it a 
moll valuable acquifition to the kitchen garden j 
and it might probably be introduced with advan¬ 
tage by the farmer as an article of fodder for his 
ftock. I (hall take a future opportunity to fend 
you a fmall parcel of feed, which I have faved from 
a plant of laft year’s towing, and likewife fome par¬ 
ticulars refpe&ing the feafona of culti¬ 

vating it. 

I am. Sir, 

Your humble lervant, 

THO. BROUGHTON. 

. Twerton, 

Sept. 23, 1788. 

G g 3 Article 
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Article XJLI. 

On the Turnip-Cabbage, 

r 

[By the Same.] 

Sir, 

TN reply to your queries refpe&ing the turnip- 
A cabbage, I muft obferve, that as the moft efien- 
tial part of my experiments on that plant, viz. its 
value in field culture, remains yet to be made ; and 
as I purpofe (fhould it fucceed in that refpeft) to 
give the publick a feparate and minute account of 
itj I can at prefent ftate only a few general fafts 
refpe&ing it* and this I (hall do as nearly in the 
order of your queries as poflible. 

I have not been able to afcertain in what coun¬ 
try it was firft produced, but am informed that !t 
‘is very common in Holland, ‘and#at the Cape of 
Good-Hope. It has certainly been known in Bri¬ 
tain many years, though not generally. Miller 
does not notice it, but it is particularly mentioned 
in the lift of efculent plants aj the end of the octavo 
edition pf “ Every Man his own Gardener,” by 
Maive and others, publifhed in 1776j and it is 
there efpecially diftinguilhed from the turnip-rooted 
cabbage, to ifchich it bears little or no refemblance. 
It beys a much greater refemblance to the cab¬ 
bage 
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bage tribe than to the turnip, whereas the Roota- 
Baga you mention (from the flight acquaintance I' 
have with it) appears to be more nearly allied to 
the turnip. 

The beft feafon for fowing for the garden, ap¬ 
pears to me to be the end of May, or beginning of 
June. Though fown ever fo early, I never faw one 
run the fame fummerj indeed I have fown in Au- 
guft at the cauliflower feafon, and the greater part 
have flood over the following fummer, and not run 
till the fecond fpring, which is certainly a very un¬ 
common property. 

With refpeft to the management of the plants, 
they require nearly the fame treatment as brocoli, 
in regard to traafplanting, diftance, &c. They are 
’ufually moft efteemed when young, and about the 
fize of a moderate* garden turnip j thofe fown in 
June will continue good all the winter. The bulb 
muft be ftripped very clean of its thick fibrous 
rind j after which it may be treated as a turnip. 
The iprout or crown is very good, but especially in 
the fpring, whein they begin to run. I lhould ima¬ 
gine, from the remarkable fweetnefs of the bulb, 
that it is more nutritious than the common turnip. 
The largeft bulb I have meafured was twenty-three 
inches in circumference. 

I took 
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I took up d plant in February laft, which was 
fown the Auguft twelvemonth before; which, when 
deprived of its fibrous root, weighed about twelve 
pounds; the bulb was tonfiderably elongated, and 
meafured nineteen inches in circumference, and 
twelve from the bafe of the bulb to the top of it; 
it had thrown out forty-lix lateral fprouts. 

My plants ftood the winter of 1788, which was a 
very fevere one, when all my turnips were deftroyed. 
It has been fufpe&ed by farmers that the toughnels 
of th,e rind would form an infurmountable objection 
to them, as fodder for flieep; but I have this win¬ 
ter had politive proof to the contrary. I have 
given many of the tougheft and oldeft to my flieep, 
which not only penetrated through the coat, but 
even devoured tlte greateft part of ft. 

*1 do not know where the feed* is to be procured 
in any quantity. I propofe to fave a great deal 
this ipring, if the feafon ftiould be favourable. 

I am. Sir, 

Y our very humble fcrvant, 

THO. BROUGHTON. 


Tvverton, 
Marth 19,^790. 


Article 
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Article XLII. 

On the Roota-Baga , the greatfjalue of Potatoes to the 
Poor , and on 'turnip-rooted Cabbage. 

[By Sir Thomas Beevor, Bart, to the Secretary.] 
Sir, May 3, 1790. 

T HE plants of the Roota-Baga, which I have 
preferved for feed, are now in great perfec¬ 
tion ; the roots are quite found, and as good as at 
Chriftmas; the heads are by no means fo large and 
bufhy as thofe of the turnip-rooted cabbagej they 
grow up with one fingle ftem with fmall lateral 
llioots only, fo that whatever may be the comparative 
value of the roots, the fprouts or heads will not pro¬ 
duce near the fagae quantity of foqd as the other. 
Still they feem to me to be moft fufficiently invi¬ 
ting to a very eyenfjve cultivation of them; but as 
the laft winter was remarkably mild, their hardinefs 
to endure and abide fevere and repeated frofts and 
thaws, is yet untried. Animals of every kind ap¬ 
pear to be immoderately fond of them, leaving all 
other food for them. 

The feed I fhall fave from them this year will 
not, I fear, become ripe fufficiently early to fow in 
this next feafon; but Lord Orford, who is the moft 

communicative. 
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communicative, as well as the moft ingenious and 
indefatigable experimental agriculturift in this 
county, has promifed to fend me two quarts of 
the feed, part of that which is ordered for his own 
ufej fo that if the next winter Ihould prove a fe- 
vere one, there will then have been a fufficient trial 
of their merit, to determine whether they can be 
cultivated with more advantage to the farmer than 
any of the other winter efculents. 

The few mowing cabbages which I have re¬ 
ferred for feed, abound in the moft vigorous leaves, 
which, if after having been eaten down by fheep or 
cattle, they would fprout again as freely and fre¬ 
quently as after they have been mown down, would 

certainly prove a moft profitable crop; but this, I 
• • 

believe, is yet to be tried. 

The great relief which the poor in this neigh¬ 
bourhood have received, and continue to receive, 
from the ufe of potatoes, during that price of corn 
which has made it almoft beyond their ability to 
purchafe, will not readily be forgotten by them j the 
applications I have received this laft feed or letting 
time for thofe roots, is wonderful, and have ex- 
haufted a ftore of about fourfcore facks, which I had 
remaining, after having planted my own quantity. 


In 
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In confluence of the very cold weather we have 
had here, the grafs is but juft fpringing, which, as 
the turnips are wholly eaten up, occafions much 
diftrefs amongft the farmers, for want of fume green 
vegetable food for their ftieep and cattle; whereas, 
by the afiiftance of my turnip-rooted cabbages, (at 
which I have now two hundred fheep, and feventy 
neat beafts, befides many that are given to horfes 
and pigs) I have an abundance of the beft and moft 
nutritive food that can be found them; and which 
will continue in perfection for a week or two longer, 
or more, if they fhould be wanted.—Fronrt the 
conveniency and benefit thus derived from them, I 
cannot but ftrongly recommend their culture for the 
fupport of almoft all live ftock for the laft three 
weeks in April^or the firft in May, where the grafs 
.fhoots late; many years experience has made me 
confident of the value of them. 

I am. Sir, 

Your obedient fervant, 

THOMAS BEEVOR. 




Article 
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Article XLIII. 

On the Leith Cart. 

[By Dr. J. Anderson, to the Secretary.] 

Sir, 

T USE the freedom to fend you a drawing of an 
-*■ implement of labour, not as a new invention, 
for it has been long ufed here, but as one of the 
lighted:, cheapeft, and handieft implements I ever 
met^with for its purpofes. It is the cart univer- 
faily employed at Leith, for tranfporting goods of 
all kinds from the {hipping to Edinburgh and that 
neighbourhood. It confifts of a pair of flnfcs made 
of fir joined together by five bars of afli or elm, 
with two deals .laid upon them, and* a fmali piece of 
wood below the crofs bars, refting upon the axle,’ 
for ftrengthening the bars; all which* are fufficiently 
plain by infpecting the figure. .(See plate I.) The 
whole of this is fo light, that a man might take it 
upon his fhoulder, and fo ftrong as to laft feveral 
years in conftant employment, The firft coft is 
from twelve to fifteen lhillings, independent of the 
axle and wheels. 

This fimple^carriage is fo contrived as to be 
yoked or unyoked with the greateft eafej for that 

purpofe 



£ 461 ] 

purpofe a pair of* round rings are'fixed by (hort, 
chains to the collar of the horfe, which flip over the 
end of the (hafts with the utmoft facility,'and are 
there fixed by a pin put irtto a hole. Breeching, 
becaufe troublefome for yoking and unyoking, is 
feldom employed. 

You will pleafe toobferve, that befides the parts 
already defcribed, there is repreiented on the 
mounted cart (it is kept away from the other to 
(hew the conftru&ion the better) a crofs bar that 
rifes higher than the (hafts ; through each end of 
th-’t i~ ••• pafles an iron pin, which is received into 
ho e* ><•'’ ihafis made on purpofe 5 thefe hojps are 
:;u‘. ugh t< let the pins be erfily drawn .t;r, fo 
t ■■ l -h.. nVs bar vkh the pin:-, ran be litteu ofi* 
••-:a(e - d vd nearer or farther from the 
she nature of the load may require. 

The great beauty of this implement is the. 

with which it can be loaded and unloaded; and the 
men who are ufed to them manage tins rnattr.r with 
an adroitnefs and dexterity that has often excited 
my admiration. Suppofe, for example, it is a pipe 
of wine that is to be conveyed away; in that cafe, 
the horfe is made to go up to where the wine lies, as 
near as he can conveniently come, and is then un¬ 
yoked. The cart in that cafe (lands in the pofition 

here 
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here drawn, and (the pins' not being put in the fhafts 
after unyoking) prefents an inclined plane, on which 
the pipe' of wine can eafily be rolled up by two men 
till it comes above the a&le, when, by a fudden twift, 
it is inftantly placed lengthways on the cart between 
the two deals; the crofs bar is placed clofe behind 
it, the horfe is put to the cart, and being bound 
with ropes to keep it fleady, away they drive. 

This is done by two men in a very fhort (pace 
of time; but as there is danger if either of the men 
fhould accidentally flip his hold when rolling the 
pipe up, a third hand is ufually called in on this 
occafxon, who taking the cart ropes, which are al¬ 
ways at hand, flips a r.oofe at each end of the rope 
over the projecting point at the end of the fhafts, 
the rope is then pa fled over each end of the pipe, 
and.brought again to the third man, who tighten¬ 
ing it as the others roll up the pipe, effectually pre¬ 
vents the danger of its flipping down. It is taken 
from the cart by a fimilar operation. 

Hogflieads of tobacco and fugar are put upon 
the cart exaCtly in the fame manner, but as thefe are 
not fo long as a pipe of wine, they are allowed to 
lie acrofs the cart. Two of thefe are ufually put 
upon a cart at once, the crofs-bar being placed be¬ 
hind the laft to keep it from flipping back; and 

as 
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as the wheels are low, fo as*to raife the cart higher, 
before than behind, when in yoke they are well 
enough fecured by means of ropes. 

When barrels of a fmaller fize, or large boxes, are 
to be loaded, inftead of taking the horfe away, they 
make him ftand ftill in his place, while the {hafts 
are lifted up fo high before as to allow the hinder 
points to reach the ground, which gives a fteeper 
inclined plane than the former for the fame purpofe. 
This is moft ufually done for Aiding up large boxes 
of any fort j bale goods and fmall boxes are .put 
upon the cart with the grcateft eafe by hand, as it is 
low, and not interrupted by fides of any fort. • For 
grains, bags are made of a convenient length to lie 
acrofs the cart, and are piled one above another with 
great eafe, and -bound with ropes. Every carter 
ufually fupplies bags for himfelf. 

It is aftonilhing to fee the quantity of work that 
will be performed in a fhort time by thcfe carters 
with this flight implement. The horfes are in ge¬ 
neral of very little value, few of them being worth 
more than 5I. yet with one of thefe horfes it is ufual 
to carry two hogfheads of fugar or of tobacco from 
Leith to Edinburgh, which is all up hill, or other 
loads in proportion. I am perfuaded one of our 
carters with his horfe and cart would perform twice 

as 
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as much work* in a day as a London carter with his 
three large elephants, and his cumberfome cart, 
^vhich is of itfelf more than a load for one horfe. 

Your mofl: humble fervant, 

JAMES ANDERSON. 
Cotfield\ io tb Sept. 1789. 


Article XLIV. 

On the Vegetation of Old Grain. 

[By Samuel Smith, E% F. S. A.J 
Gentlemen, 

A S the afcertaining of ufeful facts in agricul¬ 
ture is the profefifed defign of your Society, 
any thing that may tend to fhew how long feed 
may retain its vegetative quality, cafinot be unwor¬ 
thy your attention. 

In the year 1754, my brother, a member of the 
Bath Society, was at Strafburgh, and feeing fome 

t 

Indian corn growing, lie gathered an ear or cone, and 
preferved it with the flag on it. Jt had lain by un¬ 
regarded till laft year, when meeting with it, and 
the date, place, and time of growth being on it, I 
was induced to try if it would grow. The 28th of 

February 
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February *788 ,1 took fix grains, foakcd them m 
water twenty-four hours, put them in earth*in pots, 
and then in a hot-houfe. Iti about twenty days they ' 
began to appear, and four*out of fix grew to about 
three feet high; two produced the ear compleatly 
formed, a cone of which I fend. The pots were 
taken out of the houfe the latter end of June, and the 
ears gathered the beginning of Oflober. Six other 
grains were planted in the garden without foaking, 
but did not produce even figns of vegetating. 

• 

From this experiment is afcertained a fad: that 
feed kept dry hath vegetated at the diftance of 
thirty-four years from the time of its being ga¬ 
thered. I am. Gentlemen, &c. 

gapbam, Dec. 27*, 17 8 9. S AMUEL SMITH. 


Article 3£LV. 

On rearing Calves without Milk . 


Sir, 


[To the Secretary.} 

Tytherton, Dec . 3,1789. 


I ^HE following is as near a calculation of the 
expences of rearing my calves without milk 
as I can at prefent affert. In the year 1787 I 
weaned feventeen calves, in 1788 twenty-three, and 
Vol. y. H h in 
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in 1789 fifteen ditto. I bought in 1787 three fafcks 
oflinfeedi I put one quart of the feed to fix quarts 
of water, which by boijing ten minutes, became a 
good jejlyj this jelly is mixed with a fmall quantity 
of the tea of the beft hay fteeped in boiling water. 

Having my calves drop at different times, I did 
not make an exadl calculation of the expence of this 
hay tea, but out of my three facks of feed I had 
better than two bufhels left at laft. I gave them 
the Jelly and hay tea three times a day; to the boy 
who looked after them 6d. per day; the price of 
the lfnfeed was 4s. 6d. per bufhelj the whole three 
years’ feed 2I. 5s. 

My calves are kept in a good growing ftate, and 
are much better at this time than my neighbour!.’ 
‘that are reared by milk; thfy do not fall offfo 
much when they come to grafs. 

I am, your obedient fervant, 

THOMAS CROOK. 


[The foregoing is a fuccinft but ufeful account of a me¬ 
thod of rearing Calves, which has often been fuggefled, and 
deemed practicable, but which the Society had never before 
known fo fully proved. Mr. C&OOK (of wltofe judgment 


111 
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in cattle the*publickiswell informed) undertook this bufinefs 
with a zeal which does him credit; and after a fmall t«_fli- 
mony of approbation, by prefentmg him with a piece of plate, 
the Society is happy in recommending a pra&ice the value 
of which Mr. Crook has fo well afeertained.] 


Article XLVI. 

On the Rev. Mr. Cooke's newly-improved Patent 
Drill Machine. 

• 

r I ''HE ptiblick arc already well acquainted with the name 
of Mr. Conic, and his laudable exertions for t^ie pro¬ 
motion ot the drill hulbandry. His new Patent Machine, 
confeffedlv a great improvement on his old one, and vended 
at the reduced price of twelve guineas, (including the drill 
Jioesjund fcarificators) may be obvious from a comparative 
infpetiion of the plate annexed, and that given in voj. iii. 
—But from a mcJjive of refpeft to Mr. Cooke, as well as Ibr 
the further information of foine of our readers, we fubjoin 
the following brief account. 

The fuperior merits of the prefent improved machine. 
Compared with the old < 3 ne, confilt 

1 ft. In the wheels (B. B. fig. 1.) being fo large, that the 
machine can travel on any road without trouble, or danger 
of breaking; alfo from the farm to the field, &c. without 
taking to pieces; requiring only half the draught which the 
eld machine requires. 


H U 2 


2(//y. In 
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idly. In the coulter beam (C.C.fig. t, with all the coul, 
ters) moving with great eafe to the right or left, on a prin¬ 
ciple of tfie pentagraph, by which means the drills may be 
made ftrait; and where land? or ridges are made four feet 
and a half, or nine feet and a Ralf wide, the horfe may al¬ 
ways go in the furrow, without fetting a foot on the land, 
either in drilling or horfe-hoeing. 

3 dly. In the feed fupplying itfelf regularly, without any at¬ 
tention, from the upper to the lower boxes, as it is dillributed. 

qthly. In lifting the pin M on the coulter beam to a hook L 
on the axis of the wheels; by which means the coulters are 
kept out of the ground at the end of the land, without the leaft 
labour or fatigue to the perfon who attends the machine. 

■$thly. In going up or down fleep hills, the feed-box is ele, 
vated or depreffed accordingly, fo as to render the diflribu. 
tion pf the feed regular; and the feed being covered by a 
lid, is.fcreened from wind or rain. 

Thefe are fomc of the advantages appertaining to the above 
improved drill; which, though confiderable in the procefs of 
drillfng, are as nothing, compared with thpfe which arife 
from the ufe of the horfe-hoe; of which it may fuffice to 
far, that from eight to ten acres are cummonly hoed in one 
day, with one«man, a boy, and a horfe, at the trifling expence 
of flxpence or eightpence an acre, in a ftile far fuperior to, 
and more effetiual, than any hand-hoeing whatever; alfo per¬ 
formed at times and feafons when it is impoflible for the 
hand-hoe to be ufed at all. 


From 
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From laft'year’s official proofs and extenfive experiments 
in horfe-hoeing, we are juflified in faying, that by,a proper 
and feafonable ufe of the above drill and horfe-hoe, the 
largefl fann in this ifland may^bc kept as clean from weeds 
(the bane of all arable lands) as any garden need be, with a 
c lear extra profit of more than the rent of land. 


Article XLVII. 

On a new JVafljing-Machine, by Henry Murrell. 

M ANY have bet'n the implements and machines con¬ 
nived to expedite the common operation of wjlhing, 
and feme have even been vended bv patent. From trials 
which have been made of an improved machine introduced 
to this Society by Mr. Murrell , it appears to be very ufeful, 
and worthy of recommendation; we therefore have given 
cn engraving of it, [plate 2.] and here fuhjoin direction* 
for its ufe. 

The night before wafhing, the linen fliould be foaked in 
cold water mixed with fome fasper’s lye. At the time Tit 
wafhing, have read^a quantity of boiling water, into which 
lias been flircd foap, in the proportion of two ounces to 
twelve gallons, fo well flirred as to be all diflolvcd, with a 
mixture alfo of foaper’s lye. 

Then take out the linen and foap it, as is ufually done for 
f boiling; alter which, put into the machine about twelve gal¬ 
lons of the above-dire fted boiling water. Linen the leaf! 
foiled is hi II to be put into the machine. Not more than the 

quantity 
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quantity of fix or fevcn fhlrts is to be put into each end of 
the machine at a time, left the preffers being prevented from 
.opening, the linen will be uipble to turn, and of confequcnce 
be only partially waftied. Then fallen down the doors of 
the machine, and fet it to work; at the end of ten minutes 
take out the linen, and fupply a frefh quantity: the linen 
taken out is then carefully to be overlooked, and any little 
remaining ftains walked out by hanrl. After two or three 
fets of linen, according to the foulnels of it, have been walked 
in the fame water, let out Ionic oi the foul water, in propor¬ 
tion to its foulnefs, and fupply an equal quantity of that above 
dcfciibed from the furnace. Having thus waftied all your 
linen'through the firft water, repeat the operation with a frefh 
fupply from the furnace, till the whole is finifticd, then wipe 
out th<? machine dry, and leave the doors quite open. 

It has been found by experience, that the foaking the linen 
over night in cold .water and foaper’s lye, and foaping it alfo 
before it is put into the boiling water in the machine, will 
effectually prevent the dirt from being fixed in the linen. 

The advantages of the machine are obvious. The faying 
of*foap, from the more copious life of foaper’s lye, which 
cannot be ufed in the common way, • on account of the 
walhcr’s hands; nor for the fame njafon can fo hot water be 
tiled as in the machine. The faving alfo of fuel, at lealtone 
third; of labour, two thirds; lefs injury alfo to the linen than 
in the common wav; and, above all, the hallcning one of the 

mod troublefome parts of family ccconomy.-A ftout lad 

Orman may perform the more laborious part of the proccfs. 


Article 
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Article XLVIII. 

REPORT concerning the Publick 'Trial of p'loughs 
and Drills, which took place near Devizes, on tht 
lijt and lid of rfpril, 1790. 

I N purfuancc of the objcfcfs propofed by this Society by 
publick trials of Ploughs and Drills, the Committee of 
Gentlcmen-Farmers, to whom a choice of ground for thofe 
purpofes was committed, felefted a piece for the former in 
the j>arifh of Alhleton, and for the latter at Roundway. The 
fpot lor the trial of ploughs was a remarkably llrong foil, on 
which wheat had been grown laft year, but the mofl full of 
couch-grafs of any land that could he found. This fpot was 
chofen the hettei to biing the double-coultercd and tllb lighter 
ploughs to a fevere trial. It was expended that fix ploughs 
of different deferiptions would have ilarted for the premiums 
of the Society, big only four were fount] in the conteft; one 
.or two having declined, on account of the difficulty of the 
work, and a new fwin^-plough, lately invented by the’Rfv. 

James Coo/e, beiftg delayed on the 1 oad by the carrier. - - 

The four were as follows: 

i. The double-coultcrcd plough, belonging to Willi am 
D Y k K, dip at Syren-Cot; drawn by four horfes two a-breaft. 

2. The Norfolk wheel-plough, belonging to Mr. Prit¬ 
chard, drawn by two horfes without a driver? 

3. A light Carlifle fwing-plough, belonging to Mr. 
Thomas, drawn by two horfes a-breaft, and driven by a lad. 

4. A common Wihlhircplough, belonging to Mr. Jacob 
CrlDDiN'GS, drawn by two horfes, and driven by*a lad. 

The 
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The refult of this trial we fubjoin in the written decifia 

tof five refpeftablc umpires, chofen for the occafion, viz. 

. , . f- 

“ We, the Umpires chofcn for determining the Premiums 
given by the Bath Society for Ploughing this day, do 
adjudge the faid Premiums as follows: 

iji Premium , To Mr. Dykl’s two-furrow plough with 
four horfes, as the bell, and cheapefl plough for general ufe, 
and do recommend the fame as a faving both of men and 
horfes; though, from a fault in the conllruftion of the plough 
produced to-day, the furrow was not laid fufliciently flat. 

2 d Premium, To Mr. Thomas’s fmgfe-whcel plough with 
two horfes; and we do recommend the faid plough, as having 
performed exceedingly well on a ftiif heavy foil. 

3 dPremium, To Mr. Pritchard’s plough with two 
horfes without a driver, as being a plough better adapted for 
ftiff heavy foil than the general ploughs of-the country.—And 
the ploughman of the other competitor, Mr. GlDDiNGS, 
having done his heft with an aukward bad-conltru&ed plough 
of the county, we think proper to order him a gratuity of 
five lhillings. 

H. J. qUOSE, 
STEPHEN NEATE, 
WILLIAM SHORT, 
THOMAS DAVIS, 
THOMAS LEWIS." 
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